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MALARIA!’ 

MauariA is a subject of multifarious scientific in- 
terest. Its study leads us into many biological con- 
siderations involving an undetermined number of 
species representing at least three phyla of the ani- 
mal kingdom: protozoa, articulata, chordata. 

Considering only human malaria, the subject has 
important biological, medical, economic and cultural 
aspects. The topic could have been profitably dis- 
cussed under the general heading of “Contributions of 
Science to Medicine,” and it is equally adapted to 
consideration under the caption “Contributions of 
Medicine to Science,” since it is a toss-up whether the 
scientists taught the doctors more than the latter re- 
paid them. It was convenient when Dr. Laveran dis- 
covered the parasite to find that the systematists had | 
a pigeonhole ready for it. It was of immense help 
when Dr. Ross demonstrated mosquito transmission to 
find that entomology could furnish many ready-made 
criteria for discriminating between various kinds of 
these insects, and many pertinent facts regarding 
their anatomy and physiology. It has been a pleasure 
to observe the repayment of these large debts in kind, 
in the numerous contributions which medical men 
have made to protozoology and entomology incidental 
to the study of malaria. 

I am not competent to discuss malaria from the 
standpoint of the protozoologist, the entomologist, 
even the malariologist, or any other variety of scien- 
tist having an academically recognized standing. My 
contribution must emanate from the modest outlook 
of the student of public health. The only advantage 
to be claimed for this outlook is that while too shal- 
low to claim authority in any one scientific specialty, 
it may be broad enough to appreciate the significance 
of scientific research in many apparently remote fields 
and to appropriate to the cause of human welfare 
scientific knowledge wherever found. I would not 
have you put a purely pragmatic interpretation on 
this attitude. Let me say in illustration that I think 
it is doubtful from which source the child who receives 
malaria lessons in school derives the greater benefit, 
from the purely informational source which tells him 
to swat the mosquito or he will become sick, or from 


1 Presented as part of a symposium on ‘‘The Medical 
Problems of the South’’ at a joint meeting of the 
American Association for the Advancement of Science 
and the American Public Health Association, Nashville, 
December 28, 1927. 
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the inspirational source which opens up to his vision 
a world in which knowledge for its own sake is some- 
thing worth living for—and worth avoiding malaria 
for. Culture and malaria are directly opposed, and 
if we admit that malaria conquered the culture of 
Greece and of Rome, it was at that time a decadent 
culture, and we can reassure ourselves that the in- 
surgent culture of America will conquer malaria. At 
the same time that we visualize a vicious circle in 
which malaria leads through disease to poverty and 
ignorance and back to malaria, we must not lose 
sight of that concentric circle in which education, im- 
proved living standards and even a little initial finan- 
cial help tend to eliminate malaria and produce a 
higher culture and a greater human prosperity. 

Malaria has been stated upon the eminent author- 
ity of Dr. Henry Carter to be the only disease of man 
which is able to render an area of the earth’s surface 
uninhabitable. Such diseases as bubonic plague, 
Asiatic cholera, yellow fever and hookworm may 
take a terrible toll of a human population, but even 
at their worst they do leave a battered and ragged 
remnant to earry on. Malaria at its worst prevents 
people from living in the area where it prevails. 
Fortunately, we in America do not suffer from such 
intensities of prevalence or malignancy, but we still 
have areas, not large and not continuous, where more 
than half of the population may show evidences of 
past or present malarial infection. The actual death- 
rate is not considerable, and it is known to health 
officials not to be accurately measurable. Our ma- 
laria in general is of too mild a nature to permit of 
its measurement by the death-rate. Of far greater 
significance is the morbidity rate, for this gives us an 
index of the social importance of the disease. It is 
not the relatively few individuals who are killed out- 
right whose removal importantly hampers the march 
of progress. It is the infinitely larger numbers of the 
maimed and stunted whose impaired product consti- 
tutes a cultural and economic loss. 

In the United States malaria was formerly much 
more widely distributed geographically than it is at 
the present time. Even during the past generation 
it has become remarkably restricted. Durmg my 
own memory it was fairly prevalent in one of the 
boroughs of New York City. At the present time we 
find it of considerable public health significance only 
in the south Atlantic coast, the Gulf coast and the 
lower Mississippi valley regions, with the exception 
of isolated areas, notably one in a Pacifie coast state. 
And even in this distribution careful field surveys 
have shown the reassuring fact that the affected areas 
are not confluent, but spotted here and there, so that 
the problem of eradication has become less formidable 
with increasing knowledge. There is perhaps no hot- 
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bed of malaria, in the tropical sense, within ,, 
boundaries at the present time, but areas of serions 
prevalence do remain, chiefly in the so-called del, 
region of the Mississippi River valley. Moreover, j, 
at least one area in the southwest, the disease jg o, 
the increase. It is, therefore, no time to stop con. 
trol work, but rather time for redoubled effort wit, 
the positive assurance of ultimate success. 

It has been claimed by some observers that the 
diminution of malaria in the United States has hee, 
due solely to the advance of civilization and culture. 
In some areas of low prevalence and _ intensities 
this has undoubtedly been true. Malaria has literally 
been built out in certain places incidentally to the 
concentration of populations, without intentional ef. 
fort having been directed toward eradicating the dis. 
ease. On the other hand, it has repeatedly been den. 
onstrated that intentional effort on the part of health 
agencies has resulted in the virtual eradication of the 
disease from areas where previously no tendency to. 
ward diminution was observable. It may also 'y 
claimed with reasonable supporting evidence that in 
certain places of high incidence and intensity the in. 
tentional control of malaria must come before civil 
zation and culture can gain a foothold. 

It is, therefore, a matter of congratulation that a 
the present time in all the states in which malaria 
offers any considerable public health menace ther 
is a definite established machinery in the state health 
department for the study and control of this dis 
ease. This provision has come about within less than 
a score of years, since at the time when the Publi 
Health Service first undertook the intensive study 
of malaria not a single state had made this pr- 
vision. 

I have stated that malaria is a many-sided subjec. & 
According to the approach to this subject which ow 
experience and training determine, we may entertail 
different views both as to the cause of malaria ani 
as to the best methods of combating it. One may r 
gard it merely as an instance of protozoan parasitis! 
in man and advise concentration upon a program oi 
medical treatment of individuals. Another with e™ 
tomological leanings may think of it as a typical i % 
sect-borne disease and seek to get rid of it solely ) & 
exterminating the insect. Another with a historic 
background may see in malaria only a manifestatio 
of crude unconquered nature which will succumb 0% 
the general improvements incidental to the growth ( 
civilization—the so-called “bonification” of Europe ™ 
writers. But we must let the sociologists and econ? 
mists have their say, and they will put their finge"™ 
on the sore spot of social and economic maladjut 
ment, and tell us, “Here is where your trouble lies 
and this is the place to begin your curative operation: ; 
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I do not know how many more different kinds of 
specialists might wish to contribute their wisdom to 
this problem, but I do know that it seems to be clearly 
up to the health official to do something about it—and 
after all he is the logical man to do it. It is he and 
his research workers who must go into the swamps 
where the pestilence breeds, must go into the rickety 
homes of tenant farmers and learn to call the children 
by their first names and in other ways live with and 
learn at first hand the many aspects of this disease. 
Then in the laboratory they must examine blood 
smears, dissect mosquitoes, try out larvicides, and in 
the study they must read the world literature, for 
no hint is to be neglected. 

And what does the student of public health make 
of all the various view-points and advice which the 
literature brings to his study. Perhaps I do not 
arrogate too much authority in saying that he feels 
very much with regard to malaria as a disease upon 
a population, as a competent physician does toward 
malaria as a disease of an individual patient, and that 
is that both as to cause and remedy one must discrim- 
inate, that there is no such thing as a stock diagnosis 


and that the treatment must be selected to fit local . 


conditions and the individual. This parallel may be 
carried further. If a doctor visits a patient, makes a 
diagnosis of malaria, prescribes his routine treatment 
and goes on his way without having noticed that the 


| patient is also suffering from a broken leg, we call 


him a charlatan and sue him for malpractice. So also 
we should diseountenance the action of a health official, 
who having determined the existence of malaria in a 
community would immediately divert all its health 
resources toward the eradication of that one disease 
without first considering the other health needs. 

If these premises be true, first that antimalaria 
measures must be selected with reference to local con- 
ditions, second that the emphasis on antimalarial 
work should be proportionate to the relative local 
importance of the disease, it must follow that effective 


s work must be administered by some competent agency 


completely familiar with the local situation. This is 
essential not only to the work which a community may 


® Wish to do of its own initiative and at its own cost, 


but furnishes the only effective means through which 
outside agencies, be they governmental, benevolent or 
developmental, ean effect the desired improvements. 
This reasoning, applied not only to the malaria 
problem but to health problems in general, has actu- 
ated the program of the U. S. Public Health Service, 
Which attempts to encourage the establishment 


‘He throughout the country of effective official local health 


organizations or units. Since the rural areas suffer 
the greatest need, emphasis has been chiefly upon 
county or district organizations consisting of a health 
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officer and such inspectors, visiting nurses and other 
personnel as he may require. While there is no 
panacea for malaria, there is one essential requirement 
for its eradication and that is a competent health 
authority on the spot. 

Malaria, as it arises from what may for the time 
be called purely natural causes, presents problems 
enough, and it has only been after years of patient 
work that we are beginning to solve them, when to 
add to our troubles along comes man himself with a 
number of modern activities and artificially multi- 
plies our difficulties. Curiously enough these activ- 
ities are all intended to be beneficent, and would he 
so if their directors were properly concerned with 
health matters. High roads and railroads have been 
built through backward areas with the intent of 
developing them, of bringing in enlightenment and 
progress and taking out an increased product, but 
constructed in such a way as to bring this deadening 
disease malaria to the very populations which it was 
intended to benefit. This occurs, of course, through 
such bits of carelessness as blocking off loops of run- 
ning streams and leaving undrained borrow pits which 
then become the breeding places of innumerable 
anopheline mosquitoes. Agricultural drainage, surely 
a beneficial undertaking in the abstract, has actually 
had the effect in some places of establishing perma- 
nent breeding places within a half mile of every in- 
habitant of the area treated. This is because the 
ditches become partly filled up at places and con- 
verted into a succession of small pools. Again, pro- 
jects for the impounding of streams, intended to 
harness the force of gravity for the use of man, 
may succeed, so far as the health officer can see, only 
in greatly increasing the gravity of the local malaria 
problem. However, the correction of these errors is 
by fairly obvious means and probably offers no dif- 
ficulties which may not be overcome within a few 
years. 

Since we all have some personal bias, I may as well 
confess to mine with relation to malaria. To me 
it seems in final analysis, under our American con- 
ditions, to be chiefly an economic problem. Dr. Weir 
Mitchell once said that the majority of his patients - 
could be cured merely by receiving a legacy of $25,- 
000. Undoubtedly health and happiness came cheaper 
in those days. Although malaria belongs to a far 
different category of diseases from that with which 
Dr. Mitchell dealt, it is nevertheless one of the dis- 
eases the immunity to which is purchasable. The 
proper approach, however, is not to solicit outside 
funds of charitable origin with which to bless the suf- 
fering for a brief period, afterwards forgetting about 
them, but to devise cheap enough methods of eradica- 
tion so that those who really wish to get rid of ma- 
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laria can afford to do so at their own expense and on 
a permanent basis. As regards thickly settled com- 
munities—cities, towns, villages—where the wealth, 
even though scanty, is relatively high per square foot 
of ground surface, this has already been fairly satis- 
factorily accomplished. It would indeed be a rather 
decrepit specimen of the American community which 
could not afford to rid itself of malaria by applying 
intelligently methods already at hand—or else one 
peculiarly unfortunately situated. But in rural areas 
where the population is sparsely scattered and money 
even scantier, and the surrounding breeding areas are 
vast, the problem is far more difficult. And here 
again we come upon those economic causes which 
are associated with faulty or questionable business 
methods. Tenant farming and single crops for ex- 
ample require for their successful management an in- 
telligence and a humanity not always encountered, and 
one result of their failure is malaria. The program 
of education to correct these conditions must be a 
slow one. Perhaps it is too much to hope that far- 
sighted statesmen will arise who will contribute to the 
solution of a part of the problem, or that inspired 
- business organizations, alive to all the economies which 
arise from health protection, will see the gold mines 
which lie waiting to reward the application of higher 
intelligence. 

Meanwhile, much has been done to help diminish 
malaria even under existing unfavorable economic 
conditions. We can now cheaply screen and otherwise 
mosquito proof almost the most disreputable tenant 
home which a negligent landlord will tolerate, and if 
the tenant will swat the few mosquitoes which succeed 
in getting in, and stay indoors at night during the 
breeding season he is much more likely to stay on 
his feet during the year than he is without these pre- 
cautions, and his wife and children likewise. This 
means that the crops under his charge are much more 
likely to be planted, cultivated and gathered. In the 
aggregate this means much, but not the complete 
eradication of malaria. 

Airplane dusting with Paris green will control the 
breeding of anopheles mosquitoes in almost any kind 
of tree or weed-grown swamp. The cost data are 
not completely worked out, but I will hazard the per- 
sonal statement that it is within the means of, and 


would repay, any sufficiently large combination of 
gives no indication of becoming lavish in this direc: 


owners of contiguous or nearby plantations where 
malaria is a serious matter. I can not at present see 
why this measure combined with medical treatment of 
those already infected should not completely control 
malaria during the seasons of its employment. This 
would liberate a considerable man power not only 
for the cultivation of existing farm land but for the 
reclamation to agriculture of swamp lands now worse 


SCIENCE 


[Vou. LXVII, No. 174) 


than useless. This is one of the opportunities whic, 
big business may see. 

We are accustomed to big things in America, ay; 
one big thing which I think many of us here presey 
will live to see is the practical eradication of malariy 
Such a hopeful prophecy, however, must be prj. 
icated upon the continued progressive acceptance of 
scientific findings and their intelligent application {) 
this problem of human welfare. 

I am quite aware of the fact that the Malariy 
Committee of the League of Nations, after able anj 
prolonged study of conditions obtaining chiefly 
Europe, advises a general policy of amelioration oy 
palliation rather than one of thorough-going eradica. 
tion, but this is apparently only because, as they 
state, their mandate confines them to measures which 
require little expenditure of money. They are thus 
led to ignore relatively such measures as the broad 
seale attack upon the breeding of mosquitoes, and 
to concentrate upon so-called direct methods which 
deal with the patient and his house, though advo 
eating the general raising of the cultural and 
economic level. This is doubtless wise advice adapted 
to the areas concerned, and in some instances to con- 
ditions which may be found in America. However, 
places in the United States where conditions obtain 
which render such a restricted policy necessary do not 
represent the culture of America, which, as is well 
known, demands that every citizen may claim as: & 
birthright a bathtub, a flivver, and a radio set, aul & 
if these, why not freedom from malaria which costs 
much less? Incidentally, we must ask the psychol- 
ogists why it is possible for the knowledge of a popt- 
lar subject like radio to become diffused throughout 
the land in a few months so that the majority of i & 
habitants over the age of fifteen are able to discuss 
ohms, wave-lengths, filaments and grids, interference, 
audio-frequency and a hundred other hitherto ur 
familiar subjects, and to apply knowledge of them to 
getting results, when it takes years of teaching 10 
spread the simple truth that malaria is conveyed by 
mosquitoes and that if you separate mosquitoes from 
man by whatever means, you prevent the spread of 
the disease. 

Malaria is controllable in America at the present & 
time if the public would be as lavish with money for 
that purpose as it is for radio, Since the publit J 


tion, it must be the work of science to cheapen the 
price until it becomes sufficiently attractive to make 
all classes willing to purchase freedom from this 
disease. At the same time we must work away * 
overcoming those psychological and social impedi- 
ments which always stand in the way of innovations 
for the publie good unless the latter have the happy 
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appeal of radio—or chewing gum. These impediments prevalent and destructive quadrimaculatus, but hav- 
are well known to consist of such factors as the inertia ing different habits which would affect its control, is 
of habit, the conservatism of the self-interested, ignor- known to exist locally in this country and further 
ance and the fear of loss in untried investments. study of its potentialities are demanded. as 
It would not be proper to complete this address Despite the attitude of the Malaria Commission eX 
without some reference to recent scientific research previously referred to, larvicides will continue to be 
in the subject. The observations of what may be called useful in America, and their study is urgently de- 
experimental clinical malaria have been fruitful in manded, not only from the standpoint of malaria 
correcting and making more precise our conception control but from that of exterminating the salt marsh 
a | of the course of this disease. It is seldom that the mosquito pests. Paris green has demonstrated its 
physician is able to study a disease by direct inocula- value, and we have Dr. Barber to thank for introdue- 

tion of the human subject with the causative organism, ing its use as a larvicide, after painstaking tests. At 


: and then by observing by all the means of measure- first designed for the control of relatively small pools, 
ment at his command the natural course of events. by the simple process of dusting by hand, it has now 

' This was made possible in the case of malaria by been found absolutely effective in controlling : 
: the fact that inoculation with malaria organisms ex- anopheles breeding in large areas, even if they be G 
. erted a favorable and sometimes curative effect upon overgrown with trees and other vegetation, when dis- s 
, sufferers from general paresis and other forms of tributed by airplanes. An interesting feature of this ¥ 
4 chronic and hitherto incurable diseases of the central latter mode of distribution is the almost incredible Re 
h nervous system. It became therefore not only legiti- ability of the dust to penetrate the foliage of vegeta- g 
‘ mate but a duty to explore further this means of tion and become deposited on the underlying water i 
j benefitting the suffering. which would seem to be protected by the trees and 2 
j The cure of malaria itself by medication has been shrubs. This property appears to be associated with e 


shown by investigations within the past few years not an electrical ckarge imparted to the dust by friction 
to be the simple matter which it was assumed to be during its release. Studies of these electrical phe- 
only a generation ago. At that time quinine was nomena and the influence of materials and states of 
’ considered a specific and when administered in time aggregation upon them are in progress. Paris green 
| Me and properly an almost infallible remedy. We still is cheap and efficient and may be the best larvicide 
: find it invaluable for preventing the explosive mani- which can be devised, but further studies are desirable 
festations of malaria and keeping our patients on their to determine the exact limitations of this method and 
feet, but we have learned to our sorrow that there to devise refinements in the direction of economy. 
are grave limitations to its potency in completing fe 
the destruction of the parasite or “sterilizing” the RCL ee x 
patient with regard to it. The practical application To recapitulate the factors concerning malaria : 
of this fact to malaria control is obvious, since some which appear to me most important from the stand- - 
other means is needed in order to render our patients point of the health official: 
incapable of infecting other persons through the (1) Malaria in this country is in general a dimin- 3 
mediation of the mosquito. New therapeutic prep- ishing menace. a 
arations have been introduced which appear to be (2) Its continued diminution is dependent upon 
vastly superior to quinine in this respect, but which the persistence of those forces which have led to this bs 
will require the test of large scale field application diminution, the march of culture and active health » oa 
in order to determine their real and permanent value. work against the disease. og 
From the entomological standpoint much of interest (3) In this country it is possible to look forward ‘ 
is developing in this country. The extensive prev- at no very distant date to the practical eradication | 
alence of an anopheles species hitherto regarded as of the disease, and the policy of mere amelioration - 
a scientifie curiosity has been determined for certain should be only temporarily adopted in some local in- | “ 
areas—I refer to Anopheles atropos. Its significance, stances. a 
real or potential, as regards malaria remains to be (4) Improved and more economical methods of = 
determined. That merely because it is an anopheles eradication must be based upon rigid experimentation 
it is necessarily important to malaria of course does in many fields of inquiry. . 
not follow, since it has been found, for example, that (5) The means to be used in any given locality 
both crucians and punctipennis have very limited must be expertly selected after thorough knowledge 
practical significance, although known to be capable of local conditions has been secured. ‘There is no 
of developing the parasite. Another species, maculi- panacea. 
pennis, distinguishable only with difficulty from the (6) The first indispensable step toward undertak- 
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ing antimalaria measures is the establishment in the 
area concerned of an effective official health unit. 

(7) Programs of malaria control should definitely 
aim at the eventual and even early taking over of 
activities by the local agencies and their support by 
local funds. 

(8) Antimalaria programs should neither be al- 
lowed to take precedence over nor to be subordinated 
to other health activities in the area. After a careful 
study of local health needs they should be allotted 
their proportionate share in health activities. 

(9) Malaria is as much due to social and economic 
causes as to the plasmodium or the mosquito. The 
problem as to just where to interrupt the vicious cir- 
cle varies with locality and must be decided after 
local survey. 

(10) Malaria in the United States could be not 
only controlled but virtually exterminated by methods 
already known and at not unreasonable cost. 

(11) Impediments to malaria control and eradica- 
tion arise from the well recognized psychological and 
social phenomena which always delay the adoption of 
useful innovations, unless the latter happen to come 
in peculiarly attractive form or are laden with con- 
siderable emotional appeal. 

(12) It is essential that researches in malaria be 
continued. Not only are economic refinements of 
methods desirable, but from the standpoint of science 
a very productive field awaits further cultivation. 

A. M. 

U. 8. PusLic HEALTH SERVICE 


PARASITOLOGY IN RELATION TO 
MEDICAL PROBLEMS OF THE 
SOUTH? 

THE medical problems of the south include several 
diseases that are endemic in the region in addition to 
those that occur over the country as a whole. Some 
of the more important ones of these diseases are 
caused by large parasites like, for instance, the hel- 
minths, and intelligent dealing with them requires that 
advantage be taken of information to be derived from 
that division of parasitology which deals with this 
class of parasites—helminthology. 

Other diseases endemic chiefly in the south are 
eaused by microscopic parasites, the protozoa, and 
intelligent dealing with them requires practical appli- 
cation of information to be derived from the division 
of parasitology which deals with this class of para- 
sites—protozoology. 

1 Presented as part of a symposium on ‘‘The Medical 
Problems of the South’’ at a joint meeting of the 
American Association for the Advancement of Science 
and the American Public Health Association, Nashville, 
December 28, 1927. 
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The specific organism of some of the diseases g 
the south that are due to protozoa and some of thoy 
that are due to bacteria are transmitted from map t) 
man, or in some instances from animal to man }y 
insects, and these can be dealt with intelligently only 
by taking advantage of information to be gained fron 
entomology, which we may include as another division 
of the general subject of parasitology. It ofty 
occurs that such a disease may be most successfully 
combatted by measures directed against the insect 
host of the specific organism or against the animal 
host of the insect host of the organism, as in bubonic 
plague. 

The medical problems presented by a disease, para- 
sitie or otherwise, are chiefly those of diagnosis, cure 
and prevention. Any and all of these are dependent 
more or less upon a knowledge of the life history of 
the specific organism or parasite, as in the case, for 
instance, of hookworm disease, or of both the specific 
organism and of the insect host as in malaria. Diag. 
nosis is necessary for intelligent treatment of a para- 
sitic disease, but both diagnosis and treatment may be 
applied only to the individual or either or both of 
them may be utilized in combatting or preventing the 
disease in the community. In other instances the 
eure of patients, as in the case of yellow fever or of 
plague, has little or no significance in dealing with 
the disease as a community problem. 

Parasitology diseovers the life history of the para- 
site and its environmental requirements for propaga- 
tion and mischief. Unless we remind ourselves, we 
are likely not to fully realize how much the success 
we have had in dealing with several of the diseases 
that have been dealt with successfully during recent 
years was made possible by studies of the parasite 
or its insect host. During comparatively recent years 
yellow fever has been banished, never to return, 
thanks to the practical application of knowledge of 
the life history of the insect carrier; bubonic plague 
is under control and will never be a serious disease 
again, thanks to the practical application of know/- 
edge of the life history of the rat-flea and its host; 
hookworm disease is no longer a serious disease in the 
south except in limited areas and in small numbers 
of people compared with twenty years ago, thanks 
to the practical application of knowledge of the life 
history of the parasite; malaria has been placed under 
control and practically eliminated from numerous 
demonstration communities, thanks to the practical 
application of knowledge of the life history of both 
the parasite and the insect host. Numerous other in- 
stances could be given in which the problem of 
endemic diseases has been solved to considerable 
extent at least through knowledge of the life history 
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of the parasite or its host, provided largely through 
parasitology. Let us look more closely into the facts 


relating to some of these problems. 
In 1901 Allen J. Smith (1) discovered hookworm 


ova in the feces of a number of students at Galves-. 


ton, Texas, but it was the experienced zoologist, 
Charles Wardell Stiles (2), who fully recognized the 


B ionificance of the observation. To him hookworm 


eggs in these students from different parts of the 
state could mean nothing less than wide distribution 
of this parasite. Examination of material from other 
parts of the south confirmed the opinion and showed 
that the parasite was widely distributed throughout 
the southern states. 

It took months and, in fact, years for Stiles and 
others to thoroughly arouse the people of the south 
to a realization of the existence and importance of 


Sthis great burden of hookworm disease and its effects 


upon the health and vitality of a large part of the 
inhabitants. For his pioneer work, which led to the 
creation of the Rockefeller Hookworm Commission 
and later the International Health Board, the country 
owes him an everlasting debt of gratitude that can 
never be repaid. Campaigns for the control of hook- 
worm disease were conducted and extended from time 
to time until they have reached not only most of this 
country where the disease prevailed, but the four 
corners of the earth, resulting in untold benefit to 


Smany hundreds of thousands of people. These 


efforts to control the disease have been based largely 


fon a knowledge of the life history of the parasite 
= both outside of and within man that has been worked 


out by a great deal of scientific research by a host of 


workers. 


Much valuable and indispensable information was 
supplied by the work of Loos (3) showing the mode of 


B infection and the almost incredible route taken by 


the larvae in their passage through the skin, the blood 


i vessels, heart and lungs to the intestine. These find- 
® ings were soon confirmed and extended by Claude A. 
Smith (4) in this country. More recently most exhaus- 

m tive studies have been made by a host of workers on 
m the influence of different environmental factors on the 
hatching and survival of larvae, egg production and 


many other questions of the greatest practical interest. 
Great reduction has already been brought about in 


ie ‘he prevalence of hookworm disease in the south, but 
ae 't still remains one of the important medical problems 
® ‘0 which parasitology is closely related. 


A long warm season, abundant rainfall and a popu- 
lation that has not yet fully recovered from the con- 


m ‘quences of a long exhausting war, all create favor- 
§ @ble conditions for other intestinal parasites. A large 


part of the poorer people, especially the children who 


® harbor hookworms and some who do not, also harbor 
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other intestinal worms, ascaris, trichuris, oxyuris and 
strongyloides. While these probably do not consti- 
tute so great a menace to health they are still of 
great importance, and satisfactory methods of treat- 
ment and control, in some at least, await further 
knowledge of the life history of the parasites. Some 
of them may prove to have more significance than 
formerly believed as suggested by the more recent 
studies of Ransom, particularly on the course of 
ascaris larvae through the body. Cort and his co- 
workers are making an exhaustive study of ascariasis 
at the present time and their results are awaited with 
interest. 

Intestinal protozoa, amoeba and flagellates are 
widely distributed throughout the south and amoebic 
dysentery is of frequent occurrence in most parts of 
the country. There is great need for improved meth- 
ods of differentiating the pathogenic from the non- 
pathogenic species, and for improved methods of diag- 
nosing the infection. The mode of transmission and 
the resistance or survival of the parasites outside of 
the body offer fields for research of the protozoologist. 

The protozoa of the mouth, the tonsils, the vagina, 
require the most thorough study to determine whether 
they are pathogenic and the source of infection. 
Practically all people sooner or later lose their teeth 
from alveolodental pyorrhea if they are not lost from 
decay. Protozoa, especially amoeba, are found asso- 
ciated with the pyorrhea lesions. Are they pathogenic 
or not? Proven fact is what is wanted, not opinion. 

Malaria constitutes one of the most important medi- 


cal problems of the south. For many years it was. 


far the largest cause of morbidity. At the time of the 
civil war malaria was the largest single cause of death. 
The prevalence and severity of the disease have grad- 
ually but surely declined during the past fifty to 
seventy-five years. Many years ago it was very 
prevalent not only in the south but also in large 
sections in New York, Pennsylvania, even Connecticut, 
and in Maryland, Ohio, Michigan, Illinois and In- 
diana. To-day there are only small endemic foci in 
some of these states and none in others. The area 
of endemic malaria in the United States has shrunk 
to not more than one third of its former extent. The 
rate of decline of the disease has been accelerated 
considerably during the past ten years, due to the 
greater activities of health agencies in combatting it 
in the light of the comparatively recent knowledge of 
its specifie cause and mode of transmission and effee- 
tive methods of dealing with them. 

Prior to the discovery of the malaria parasite the 
only weapons against this disease, one of the greatest 
foes to civilization and colonization in warm coun- 
tries, was quinine which was used extensively and 
deliberately and, in addition, clearing and drainage 
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which were done chiefly for developmental purposes. 
The malaria parasite was discovered by Charles Louis 
Alphonse Laveran in 1880, and the mosquito was 
definitely incriminated as the transmitter of the para- 
site from man to man by Sir Ronald Ross in 1898. 
Knowing the cause of the disease and the transmitting 
insect it was desirable to learn all that could be 
known of the life history in nature of the parasite 
and of the insect mosquito host. Scientific workers 
throughout the world, entirely too numerous to name 
here, have added more and more to our knowledge, 
and further important studies are being made all the 
time. Present knowledge has shown where the most 
vulnerable points are in the life history of both the 
parasite and the mosquito. Attacks on them at these 
points have been successful in control of the disease 
in proportion to the thoroughness with which the 
measures could be applied. 

In numerous instances practically 100 per cent. of 
control has been obtained in small areas. But the 
cost in effort and money has limited the control by 
intensive methods to these small areas as compared 
with the total area involved. Intensive work plus the 
more general application of measures directed against 
the parasite and against the mosquito have led to so 
great reduction until many are beginning to feel that 
malaria is no longer a serious problem in the south. 
Let us hope that there will be no disappointment in 
this regard. But let me point out the fact that while 
the decline in malaria prevalence and severity has 
been much greater during the past ten or twelve years 
than during any previous period of equal length, the 
year 1927 has brought a little discouraging news. 
Reports have been received that malaria incidence has 
increased noticeably in many localities (and, by the 
way, a good many of these are in the state of Ten- 

nessee). Whether this is only a temporary tendency 
or not remains for the future to determine. 

There is great need for further knowledge about the 

influences that determine the life and survival of 

parasites in both the human and the insect host. Why 

does one man recover from the infection easily and 

another only with great difficulty? What causes the 

development of gametes? Why do they survive and 

infect mosquitoes sometimes and not others? What 

are the natural conditions, environmental, nutritional 


fluence mosquito breeding and transmission of ma- 
laria? These and many other questions of vital 
importance await further researches along parasito- 
logical lines. 

Pellagra is one of the largest and most important 
medical problems of the south. The generally ac- 
cepted theory that it is caused by faults in diet has 
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student career he attracted favorable attention by # 


able investigation of the mechanism of the motions 
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only served to detract from interest in other lines ¢ 
research as to the true cause of the disease. [pti 
this is discovered we can only surmise as to the po. 
sible assistance parasitology may give in the solutig, 
of the problem of its control. Experimental trangnjs. 
sion of the disease to monkeys by W. H. Harris (5), 
of New Orleans, in 1913, with material that had hee 
passed through a Berkefeld filter, indicates that th, 
infectious agent belongs to “the filterable viruses” 
but this does not lessen the probability of transmis 
sion of the specific virus by insects as in the case of 
other virus diseases carried by insects, like yelloy 
fever, dengue, ete. In fact the long definite incuba. 
tion period of experimental pellagra tends to encow. 
age the thought of an insect host. The field is a 


inviting one, and as long as so little is known, it is im 


reasonable to suppose that parasitology may help ty 
solve problems of this disease that is killing hundred; 
in the south every year and from which thousané 
suffer. 

These are only a few of the many medical problem 
of the south to which parasitology bears close rels- 
tionship. Not only is research in parasitology to 
discover facts of practical application in medicine 
needed, but in my opinion there is great need for 
more parasitology, medical parasitology if you will 
in the curriculum of the medical schools of the south. 
Medical students should be instructed in parasitology 
not merely from the standpoint of diagnosis and 
treatment but they should learn more of the life his 
tory of the parasites which cause the parasitic dis 
eases they treat so they will be prepared to take the 
part they should as practicing physicians in prever- 
tion as well as cure. 

C. C. Bass 


ScHOOL OF MEDICINE, 
TULANE UNIVERSITY 


WILLEM EINTHOVEN 


Dr. Erntuoven, for forty-two years prv- 
fessor of physiology in the University of Leyden, died 
on September 28, 1927. He was born at Samarang, 
Java, and studied medicine at the University of 
Utrecht, receiving assistance from the Dutch govert- 
ment on condition that he would go back to the 
islands after graduation, to practice. Early in his 


of pronation and supination of the forearm. While 
studying physiology under Donders, he developed  & 
active interest in ophthalmology, the influence of 
which is reflected in several of his earlier research § 
and is to be perceived in much of his later work. 
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During Einthoven’s last year as a student at 
trecht the ehair of physiology at Leyden became 
acant. Donders was asked by the government to 
‘ominate a new professor and finding no one of 
perience who could lecture in the vernacular, he 
ved that Einthoven be chosen on the basis of his 
vat promise. The offer was made, carrying with 
automatically a release from the obligation to 
tum to the islands to practice medicine. The 
oung medical student, not yet graduated, felt a 
natural hesitation about accepting so great a respon- 
ibility. It was largely due to the urging and en- 
ouragement of his fellow-student, Karl Koller, later 
» become well known as an ophthalmologist and the 
sponsor of cocaine anesthesia, that Einthoven finally 
pecepted. 

From the character of Einthoven’s published work 
t might seem an easy inference that he had been 
especially interested in physics and mathematics as 

» student, or that he had fallen under the influence 

pf some particularly inspiring teacher in these sub- 
jects, but this was not the fact. He realized, however, 
On taking over his academic responsibilities, that it 

would be necessary for him to know more about these 
subjects. In the course of a conversation regarding 
shis days at Utrecht he recalled that one of his first 
acts after accepting the call to Leyden was to visit a 
bookshop and purchase a copy of a book on differen- 

ial and integral calculus written by the late H. A. 
Lorentz, for many years his distinguished colleague 
nt Leyden. 

Einthoven is best known for his work on the elec- 
trical action currents of the heart. Following the 
discovery by Waller that these currents could be 
mdctected at the surface of the human body, he was 
Buick to anticipate that their study might reveal im- 
Bportant facts about the nature of the heart action in 
mcisease as well as in health. He commenced his 
mstudies in this field with the Lippmann capillary elec- 
mrometer and an ingenious assemblage of accessory 
mapparatus largely of his own devising. He was not 
long in discovering the limitations of the capillary 
electrometer, and independently of Burch, he discov- 
mered a method of correcting the readings of this in- 
mstrument. Realizing that the time and labor required 
mor a thorough study of the subject by this method 
# ould be almost prohibitive, he was led to consider 
other possible means of recording the rather feeble 
nd somewhat rapid variations of electrical potential 
attending the heart-beat. As a result of his study he 
produced a new physical instrument, the string gal- 
Vanometer, whose field of usefulness is by no means 
limited to the work of the physiologist. The original 
model of this instrument, after undergoing a few 
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alterations suggested by experience with it, operated 
so well that it could hardly be improved except in 
the minor matter of mechanical simplification. 

Within a few years after he described his string 
galvanometer, Einthoven began the publication of a 
series of papers dealing with studies made with its 
help in various fields of physiology. The earliest of 
these dealt with electrocardiography and covered the 
field so thoroughly that with the exception of the 
studies of auricular fibrillation and auricular flutter, 
which were made by others, little of major impor- 
tance has been added which was not at least touched 
on in these first papers. Indeed, in his first long 
paper on electrocardiography there is to be found a 
record of a ease of auricular fibrillation in man, 
though he was not aware of its significance. 

Among his other published work the paper on the 
action currents of the vagus is a classic. His paper 
with Jolly on the action currents of the retina is also 
a remarkable piece of work. He wrote several papers 
dealing with the physical aspects of his galvanometer, 
which appeared in Drude’s Annalen, and one on its 
construction, which was published in Pflueger’s 
Archiv. The papers on graphic registration of heart 
sounds are also well known. In recent years he 
applied his knowledge of the production of extremely 
fine quartz fibers to the construction of a new instru- 
ment for direct registration of sound in which the 
quartz fiber is moved by the air molecules impinging 
immediately upon it. Among his recent papers also 
should be mentioned an important investigation of the 
relation between mechanical action of muscles and 
the accompanying action current. 

In 1924 he visited the United States as the first 
lecturer under the Dunham Foundation at Harvard 
University. After delivering the Dunham lectures he 
lectured at a number of universities in the east and 
middle west, and while on this lecture tour he received 
the information that the Nobel prize in physiology 
had been awarded to him. In 1926 he was elected a 
foreign member of the Royal Society of London. 

Cautious and painstaking in all his work, Einthoven 
was slow to publish and thought less of priority than 
of his duty to be eorrect. His sudden death has 
probably left numerous manuscripts unpublished, as 
it was his custom to keep them several years before 
publication. Charming in personality, his chief char- 
acteristic was modesty, though he could be very firm 
in defense of a thesis he believed to be well grounded. 
In his anxiety to avoid premature publication he pos- 
sibly erred at times in withholding papers too long, 
but the young physiologist, who hastens to send off 
the paper written by him last night deseribing the 
results of a few experiments performed last week, 
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will do well to consider the solidity of Einthoven’s 
work and the confidence with which his successors 
have been able to build upon it. 
H. B. 
COLUMBIA UNIVERSITY 


SCIENTIFIC EVENTS 


ACTIVITIES OF THE ROCKEFELLER 
FOUNDATION 

A REviEw of the activities of the Rockefeller Foun- 
dation in 1927, written by its president, George E. 
Vineent, will be issued in a few days. 

The first instalment of the review summarizes the 
year’s work in brief and discusses the ways in which 
the foundation seeks to promote the training of 
doctors and public health personnel for a new era 
in medicine, in which the emphasis is changing orem 
cure to prevention. 

During 1927 the Rockefeller Foundation, in dis- 
bursing from income and capital $11,223,124 (1) 
aided local health organization in eighty-five counties 
of six states in the Mississippi flood area; (2) oper- 
ated an emergency field training station for health 
workers in this region besides contributing toward the 
support of nine other training centers elsewhere; (3) 
assisted nine schools or institutes of public health 
and three departments of hygiene in university med- 
ical schools; (4) gave aid to seventeen nurse training 
schools in nine countries; (5) furnished funds for 
land, buildings, operation or endowment to nineteen 
medical schools in fourteen countries; (6) supported 
the Peking Union Medical College; (7) paid two mil- 
lion dollars toward a new site for the University of 
London; (8) helped Brazil to maintain precautionary 
measures against yellow fever; (9) continued studies 
of that disease in West Africa on the Gold Coast and 
in Nigeria; (10) had a part in malaria control demon- 
strations or surveys in eight states of the Southern 
United States and in eleven foreign countries; (11) 
aided nineteen governments to bring hookworm dis- 
ease under control; (12) contributed to the health 
budgets of 268 counties in twenty-three states of the 
American Commonwealth and of thirty-one similar 
governmental] divisions in fourteen foreign countries; 
(13) helped to set up or maintain public health 
laboratory services or divisions of vital statistics, 
sanitary engineering, or epidemiology in the national 
health services of nineteen countries abroad and in 
the state health departments of sixteen American 
states; (14) made grants for mental hygiene work in 
the United States and Canada; (15) provided funds 
for biological research at the Johns Hopkins Univer- 
sity and aided investigations in this field at Yale 
University, the State University of Iowa, the Uni- 
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versity of Hawaii, the Bernice P. Bishop Museyy 

in Honolulu, and certain universities of Anse 
(16) helped the League of Nations to conduct study 
tours or interchanges for 125 health officers tro 
forty-four countries, to supply world-wide inforny. 
tion about communicable diseases, to train gover, 
ment officials in vital statistics, and to establish q }, 
brary of health documents; (17) provided, directly ¢ 
indirectly, fellowships for 864 men and women fron 
fifty-two different countries, and paid the traveling 
expenses of 115 officials or professors making study 
visits either individually or~in commissions; (1s) 
made minor appropriations for improving the teach. 
ing of the premedical sciences in China and Sian, 
for the operating expenses of hospitals in Ching, 
and for laboratory supplies, equipment and literature 
for European medical centers which have not ye 
recovered from the after-effects of the war; (19) lent 


staff members as consultants and gave small sums for § 


various purposes to many governments and instity. 
tions; (20) made surveys of health conditions and oj 
medical and nursing education in fourteen countries 


THE INTERNATIONAL CONGRESS OF 
PHOTOGRAPHY 


In connection with the seventh International! Con. 


gress of Photography to be held in London during the § 
second week in July, 1928, it has been decided to hold § 
exhibitions of an international character for each of | 


the sections of the congress. These exhibitions will ir- 
clude pictorial exhibits and scientific apparatus, a 
well as matter illustrating new photographie processes 
and apparatus. There will also be a trade exhibition 
showing the recent trade developments in _photo- 
graphic goods. 

The pictorial prints will be especially invited by the 
section of the congress dealing with pictorial photog- 
raphy, but all other material which American work- 
ers may desire to submit to the congress should be r- 
ferred to Dr. C. E. K. Mees, Kodak Park Works 
Rochester, N. Y., who is acting as secretary for the 
American division. As far as is known at present 
there will be no charge for space at the exhibition, 
although a small charge may be made later for insert- 
ing notices in the exhibition catalogues in order 1 
cover the cost of printing the catalogues. 


’THE SELECTION OF CHIEF OF THE U. S 


BUREAU OF AMERICAN ETHNOLOGY 
Tue United States Civil Service Commission states 
that the position of chief of the Bureau of Americal 
Ethnology, Smithsonian Institution, is vacant, throug! 
the recent retirement of Dr. J. W. Fewkes, and that, 
in view of the importance of the position, and to it- 
sure the appointment of a thoroughly qualified m2 
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for the work, an unusual method of competition will 
he followed to fill the vacancy. Instead of the usual 


candidates will be passed upon by a special board of 
examiners, composed of Dr. C. G. Abbot, secretary 
of the Smithsoniari Institution; Dr. A. V. Kidder, 
ethnologist of the Carnegie Institution, and Mr. Fred- 
erick W. Brown, assistant chief of the examining di- 
vision of the U. S. Civil Service Commission, who will 
act as chairman of the committee. For the purpose of 
this examination, all of these men will be examiners of 
the Civil Service Commission. 

The examination will consist solely of the considera- 
tion of qualifications by the special board. The mini- 
/ mum qualifications for consideration are recognized 

eminence in American ethnological research, and ex- 

perience of a length and character to demonstrate 
high ability in the direction and prosecution of ethno- 
logical research, administrative capacity of high order 

f and thorough familiarity with the literature of Amer- 
ican ethnology and archeology, and with the activities 
of scientific and professional organizations and insti- 
tutions concerned with the subject. The applicant 
must possess the personality and demonstrated ca- 
pacity for leadership, which will enable him success- 
fully to lead and direct the personnel of research units 
and to enter into successful cooperative relations with 
other research and administrative agencies and the 
general publie. 

The entrance salary for this position is $5,200 a 
year. Applications must be on file with the U. S. 
Civil Service Commission at Washington not later 
than May 31. 


ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF MUSEUMS 

Tue twenty-third meeting of The American Asso- 
ciation of Museums will be opened by the President 
of the United States, Calvin Coolidge, in Washington, 
D. C., on the morning of Wednesday, May 16. The 
occasion is to be a joint session held with The Amer- 
ican Federation of Arts. 

The meetings of both organizations will continue 
during three days, closing on the evening of Friday, 
May 18, with a joint annual dinner. On each of the 
days there will be sessions in the morning, afternoon 
and evening. This plan is an experiment and repre- 
sents a reaction to recent meetings which have pro- 
vided free afternoons for social functions and per- 
sonal business of delegates. 

The program is equally divided between the inter- 
ests of those in each of the three major fields of 
museum work—art, science and history. A general 
session and a round table are scheduled for each 
8roup and in addition there will be sessions devoted 


form of civil-service examination, the qualifications of © 
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to matters of concern to all. Several of the sessions 
will be held jointly with The American Federation of 
Arts, 

The opening session—after the president’s weleome 
and brief addresses—will be devoted to the vital 
problem of coordinating educational resources in the 
community. In the afternoon there will be a joint 
session on art museum problems. In the evening 
simultaneous round tables on special subjects will be 
held. 

The second day will begin with a joint session on 
adult education. In the afternoon there will be a 
general session on science museum problems and in 
the evening one on history museum problems. The 
general topic in the afternoon will be trends in sci- 
ence museum exhibitions and in the evening the 
question of the historical museum in relation to the 
historical society. All of the sessions during the first 
two days are to be held at the Mayflower, which is 
hotel headquarters. 

On the third day the scene will change to the Cor- 
coran Gallery of Art. The morning and afternoon 
will be taken up with a symposium on educational 
problems and school people will join with museum 
workers in the program and the discussion. It is be- 
lieved that the time allowed will enable the meeting 
to arrive at conclusions respecting many subjects 
which have been treated inadequately at former con- 
ferences for want of time. 


On each of the first two days arrangements have 


been made for members of the federation and of 
the association to lunch at hotel headquarters and if 
circumstances are favorable impromptu programs of 
informal character will be arranged. 


THE NATIONAL ACADEMY OF 
SCIENCES 


At the annual meeting of the National Academy of 
Sciences in Washington nine new members were 
elected as follows: Dr. John August Anderson, as- 
tronomer at the Mt. Wilson Observatory; Dr. William 
Mansfield Clark, professor of biochemistry at the 
Johns Hopkins Medical School; Dr. Arthur Keith, of 
the U. S. Geological Survey; Charles F. Kettering, 
head of the research laboratory of the General Motors 
Corporation; Dr. Alfred L. Kroeber, professor of an- 
thropology at the University of California; Dr. Ru- 
dolph Ruedemann, state paleontologist for New York; 
Dr. Philip A. Shaffer, professor of biochemistry at 
the Washington University Medical School; Dr. 
George M. Stratton, professor of psychology at the 
University of California, and Dr. Lewis M. Terman, 
professor of psychology at Stanford University. Sir 
Robert A. Hadfield, British engineer, chemist and 
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metallurgist, was elected a foreign associate. Dr. 
Joseph S. Ames, provost of the Johns Hopkins Uni- 
versity, treasurer of the academy; Dr. W. B. Cannon, 
of the Harvard University Medical School, and Dr. 
Gano Dunn, New York engineer, were elected to serve 
three years on the council. Dr. George K. Burgess, 
director of the U. S. Bureau of Standards, was elected 
chairman of the National Research Council, succeed- 
ing Dr. Gano Dunn. 

At the annual dinner of the academy on April 24 
medals were awarded as follows: 


Agassiz Medal for Oceanography—awarded to V. Wal- 
frid Ekman, University, Lund, Sweden, in recognition of 
his outstanding work in physical oceanography. Dr. 
Ekman being unable to be in this country at the time 
of the meeting, the medal was received for him by Min- 
ister Bostrom, of Sweden, to be transmitted to Dr. 
Ekman through diplomatic channels. 

Henry Draper Medal—awarded to William Hammond 
Wright, Lick Observatory, Mt. Hamilton, California, a 
member of the National Academy of Sciences, for his 
researches on nebulae, new stars and planetary atmo- 
spheres. 

Public Welfare Medal (medal for eminence in the ap- 
plication of science to the public welfare)—awarded to 
Charles V. Chapin, Health Department, Providence, R. I., 
for his contributions to public health and his work in 
the administrative control of disease. 

Mary Clark Thompson Medal and honorarium of 
$250.00—awarded to James Perrin Smith, Palo Alto, 
California, a member of the academy, in recognition of 
his accomplishment in paleontology of Triassic. 


SCIENTIFIC NOTES AND NEWS 


Eumer A. Sperry, inventor and engineer, has been 
awarded the Holley medal by the American Society 
of Mechanical Engineers for his achievements in the 
invention of the gyroscope. Presentation of the 
medal will be made on May 16 at a dinner which is 
to be held during the spring meeting of the American 
Society of Mechanical Engineers in Pittsburgh. 


Dr. CHaRLES-Epwarp A. WINnsLow, Anna M. R. 
Lauder professor of public health in the Yale Univer- 
sity School of Medicine, has been awarded the Ling 
medal by the Ling Foundation of Los Angeles in 
recognition of his “work in behalf of the health 
progress of school children.” 


THe Samuel Finley Breese Morse gold medal of 
the American Geographical Society has been voted to 
Captain George H. Wilkins by the board of directors 
of the society in recognition of his explorations in 
the Arctic, and particularly of his flight from Point 
Barrow to Spitzbergen. King George has approved 
the award of the Patrons royal medal of the Royal 


SCIENCE 


[Vou. LXVII, No, 174) 


Geographical Society for this year to Captain Wj, 
kins. 
Dr. JonaTHAN A. W. ZENNECK, professor of oy. 


perimental physics at Munich, has been awarded thy 
medal of honor of the Institute of Radio Engineers 


for his “contributions to original research in ragip 


and his scientific and educational contributions { 
the literature of the pioneer radio art.” The medj) 
will be presented to Dr. Zenneck’s representative jp 
this country on June 6 at a meeting in the Engineer. 
ing Societies Building, New York. 

THe Plummer medal for 1927, granted by th 
Engineering Institute of Canada, has been awarded 
to Dr. J. W. Shipley and Charles F, Goodeve, of the 
department of chemistry of the University of Mani. 
toba, for their work on alternating current electro. 
ysis. This is the second time that Dr. Shipley has 
received this award, his work in conjunction with 
W. Nelson Smith on corrosion of metals earning the 
award in 1922. 


THe Faraday medal of the British Institution of 
Electrical Engineers was presented to Professor J. A. 
Fleming at the ordinary meeting of the institution 
held on April 19. The presentation preceded the 
nineteenth Kelvin lecture, by Sir Oliver Lodge, on 
“The Revolution in Physics.” 


THe University of Liverpool will celebrate the 
twenty-fifth anniversary of its charter on May 10 and 
11, when honorary degrees, including the following, 
will be conferred: D.Se.: Professor J. E. Littlewood, 
Rouse Ball professor of mathematics in the Univer- 
sity of Cambridge, for distinguished contributions to 
mathematical science; Professor Robert Robinson, 
professor of organic chemistry in the University of 
Manchester, for eminence as an organic chemist. 
LL.D.: Professor J. W. Gregory, professor of geol- 
ogy in the University of Glasgow, for distinguished 
services to geology, geography and exploration. 
D.Eng.: Professor J. A. Fleming, emeritus professor 
of electrical engineering at University College, Lon- 
don, for distinguished services in the advance and 
application of electrical science. 


Dr. Emit ABDERHALDEN, professor of physiology i0 
the University of Haile, has been made an honorary 


member of the Chinese Physiological Society, Peking. 


Dr. Hipeyo Nocucut, of the Rockefeller Institute 
for Medical Research, has been elected a foreign met: 
ber of the Societi Medica Chirurgica di Bologna. 


Proressor YuKicut Osaka has retired from thé 
chair of physical chemistry, which he has held for 
twenty-three years at the Kyoto Imperial University. 
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Four classes of the University and Bellevue Hos- 
pital Medical College (1928-1931) presented a bust 
S of Dr. George David Stewart, who has been a member 
of the faculty for thirty years, to New York Univer- 
sity at a ceremony on April 18. 


A camMpaIGNn has been launched to raise $200,000 for 
the endowment of a chair of operative dentistry in 
} honor of Dr. Edwin Tyler Darby, who recently cele- 
brated the fiftieth anniversary of his appointment to 
the University of Pennsylvania School of Dentistry. 


Dr. Ricnarp H. Jarrs, professor of pathology and 
bacteriology in the University of Illinois College of 
Medicine, has been named director of the new patho- 
logical and research laboratory of the Cook County 
Hospital. 

Proressor G. S. Parks, of the department of chem- 
istry at Stanford University, has been elected chair- 
man of the California section of the American Chem- 
ical Society for 1928, in place of Professor W. H. 
Sloan, retiring chairman. 


Dr. Linsty R. Wit11AMs, director of the New York 
Academy of Medicine and managing director, National 
Tuberculosis Association, has been appointed presi- 
dent of the New York Tuberculosis and Health Asso- 
ciation, sueeeeding Dr. James A. Miller, who retired 
after nine years of service. 


Dr. Recinatp Cuay, principal of the Northern 
Polytechnic Institute, London, was elected president 
of the British Optical Society at the annual general 
meeting on March 8. 


Dr. ALBERT W. Herre, chief of the division of fish- 
eries in the Philippine Bureau of Science, has been 
appointed curator of the museum of zoology at Stan- 
ford University. 


T. Swann Harprne has been appointed editor of 
scientific publications, office of information, U. S. De- 
f partment of Agriculture, vice C. M. Arthur, who re- 
» cently resigned to accept a position as technical editor 
at the Forest Products Laboratory at Madison, Wis- 
consin. Mr. Harding has been engaged in research 
in the Department of Agriculture for many years, 
first in the Bureau of Chemistry and later in the Bu- 


reau of Dairy Industry. 


Dr. H. B. Hungerrorp, of the University of Kan- 
sas, left on April 27 for eight months of research 
work in the museums of Europe. He will take with 
him specimens from the collections of the University 
of Kansas and the Smithsonian Institution, Washing- 
ton, with which he is collaborating on the trip. Dr. 
Hungerford will spend most of the month of May in 
British museums, going later to Paris, Brussels, Ams- 
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terdam, Berlin, Halle, Copenhagen, Uppsala, Prague, 
Vienna and Budapest. 


JosepH H. Srycuair, explorer and geologist, ar- 
rived in New York on April 24 after a five months’ 
trip in Ecuador, which was made under the auspices 
of the American Geographical Society. 


Proressor Frep C. Sears, head of the department 
of pomology at the Massachusetts Agricultural Col- 
lege, plans to go to Labrador and Newfoundland this 
summer to make a survey of the horticultural and 
agricultural possibilities of the region. 


Dr. HerMANN THOMS, professor of chemistry in the 
University of Berlin, has been invited to give a series 
of lectures in Buenos Aires. 


Dr. S. C. Brooks, professor of zoology at the Uni- 
versity of California, addressed a meeting of the Uni- 
versity of California chapter of the Society of the 
Sigma Xi on April 11. 


Dr. J. H. Moors, astronomer at Lick Observatory, 
will address the Astronomical Society of the Pacific 
in San Francisco on May 21. 


At the twentieth annual meeting of the Undergrad- 
uate Medical Association of the University of Penn- 
sylvania on April 26, Dr. Anton J. Carlson, Univer- 
sity of Chicago, spoke on “Recent Studies on the 
Thyroid Gland”; Dr. Allen O. Whipple, professor of 
surgery, Columbia University College of Physicians 
and Surgeons, New York, on “Bacteriologic Problems 
in their Relation to the Surgical Service,” and Dr. 
Chevalier Jackson on “The Relation of the Broncho- 
scope to Research.” 


Sir St. Cuarr THomson, London, past-president of 
the Royal Society of Medicine, gave the annual Wil- 
liam Potter Memorial Lecture at Jefferson Medical 
College on April 25, on “The Strenuous Life of a 
London Physician in the Eighteenth Century.” The 
Journal of the American Medical Association states 
that the board of trustees of Jefferson has founded 
these lectures as a memorial to the late William 
Potter, and has appointed for life Dr. Chevalier Jack- 
son as the William Potter Memorial lecturer to deliver 
to the senior class each year a series of lectures on 
bronchoscopy, esophagoscopy and gastroscopy, and 
to arrange one additional lecture each year to be given 
by some eminent authority in any branch of science. 


Dr. Victor Corman, consultant to the research de- 
partment of E. I. du Pont de Nemours and Company, 
lectured at Clemson College on “Colloids,” on April 
27 and 28. 


RETIRING after two years as president of the An- 
thropological Society of Washington, Neil M. Judd, 
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curator of American archeology in the U. S. National 
Museum, addressed the society at its annual meeting 
on April 17, on “The Present Status of Archeology 
in the United States.” 


GoveRNOR Fuuuer, of Massachusetts, observed 
Arbor Day by planting a white spruce tree on the 
state house grounds and dedicating it to the memory 
of the late Professor Charles Sprague Sargent, for 
fifty-four years director of the Arnold Arboretum. 


Tue erection of memorials for Major-Generals 
Leonard Wood and George W. Goethals is called for 
in bills introduced by Representative Gifford, re- 
publican, of Massachusetts. The Wood memorial 
would be at Bourne, Massachusetts. That to General 
Goethals would be built at Tisbury, Massachusetts. 
Each of the measures would appropriate $100,000. 


As already recorded in Science a bust of Louis 
Agassiz, among others, will be unveiled in the hall of 
fame at New York University on May 10. Funds for 
this bust were given by the American Association for 
the Advancement of Science and an admirer of 
Agassiz. The presentation will be made by J. Walter 
Fewkes, of the Smithsonian Institution, pupil of 
Agassiz, and the unveiling by Dr. Anna Agassiz 
Prince, great-granddaughter of Agassiz. The prin- 
cipal speaker will be Dr. Henry Fairfield Osborn, 
president of the American Museum of Natural His- 
tory, and president of the association. 

Eas E. Ries, of New York, known for his in- 
ventions in the field of electrical engineering, died 
on April 20, aged sixty-five years. 

G. CHISHOLM WILLIAMs, a distinguished pioneer in 
the medical use of X-rays, in England, died on April 
10, aged sixty-three years. 

Proresson WILHELM VON Branca, emeritus pro- 
fessor of geology and paleontology in the University 
of Berlin, distinguished for his work on the evolu- 
tionary history of man and other animals, died on 
March 12, aged eighty-three years. 

Dr. F. Laprstas Laskowski, formerly of 
human anatomy at Geneva University, died on April 
16 at the age of eighty-seven years. 

Proressor Leon GuiGNarpD, director of the faculty 
of pharmacy in Paris, known for his work in micro- 
scopic botany, has died at the age of seventy-six 
years. ; 

Tue one hundred and fifty-second regular meeting 
of the American Physical Society will be held at Po- 
mona, California, on June 15, in affiliation with the 
Pacific division of the American Association for the 
Advancement of Seience. The morning session will 
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be a joint session with the Astronomical Society ¢ 
the Pacific. 


THE annual meeting of the Wisconsin Academy of 


Sciences, Arts and Letters was held at Lawrence 


lege, Appleton, on April 6 and 7. The Wiscongiy 
Archeological Society and The Midwest Museums (). 
ference joined with the academy in this meeting 
President S. A. Barrett presided, and on Friday after. 
noon presented his lecture “Hawaii, the Paradise of 
the Pacific,” which was illustrated with moving pic. 
tures. In all, thirty papers were presented at the 
sessions. 


Tue New York State Geological Association wij] 
hold its next field meet at Cornell University, Ithaca, 
N. Y., on May 11 and 12. 


Tue tenth biennial convention of Alpha Chi Sigma, 
national chemical fraternity, will be held at the Uni. 
versity of North Carolina, Chapel Hill, North Can. 
lina, from June 16 to 20. At this time the “History 
of Alpha Chi Sigma,” by Dr. Harry A. Curtis, head 
of the department of chemistry at Yale University, 
will be officially introduced to the fraternity. 

THE ninety-sixth annual meeting of the British 
Medical Association will be held at Cardiff on July 
20-28, under the presidency of Sir Ewen Maclean, 
who will deliver his address on the evening of July 24. 
According to Nature, the annual exhibition of surgical 
appliances, foods, drugs and books will be open from 
July 23 to 27. A pathological museum is also being 
arranged by Drs. J. B. Duguid and J. Mills, depart- 
ment of pathology and bacteriology, Welsh National 
School of Medicine. The following presidents of see- 
tions are announced in the provisional program: Sir 
Thomas Lewis (medicine), Professor A. W. Sheen 
(surgery), Dr. T. Watts Eden (obstetrics and gyn- 
cology), Professor E. H. Kettle (pathology and bac- 
teriology), Dr. E. Goodall (mental diseases and neu- 
rology), Sir John Lynn-Thomas (orthopedics), Dr 
A. Howell (diseases of children), F. P. 8. Cresswell 
(ophthalmology), Dr. D. R. Paterson (laryngology 
and otology), Dr. H. M. Davies (tuberculosis), Dr. 0. 
L. Rhys (radiology and physio-therapeutics), Dr. ©. 
C. Williams (preventive medicine), R. M. F. Picken 
(public health), Dr. W. E. Thomas (medical sociol- 
ogy), Dr. Philip H. Manson-Bahr (tropical medi- 


cine), Walter G. Spencer (history of medicine), Dr. 


W. Langdon Brown (therapeutics and pharmacology); 
Sir Robert Bolam (dermatology). 


Siema Xi grants for research for 1928-29, avail- 
able for workers in all fields of science, will b 
awarded by the middle of May. There are no re 
strictions as to the university or the coux:try in which 
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the holder is permitted to work. Applications should 
be made before May 10. Blanks may be obtained 
from Dean Edward Ellery, Union College, Schenee- 


Biady, N. Y. 


Tae board of the University of Michigan Medical 
school has accepted two gifts of the fellowship cor- 
poration of Battle Creek, one of $20,000 to be paid in 
$1,500 instalments quarterly for studying problems 
of metabolism, the other of $2,500 for the investiga- 
tion of bran as an article of diet. Dr. Louis H. New- 


fhurgh is to earry on the work in connection with these 


grants. 

Tue United States Shellac Importers’ Association 
has founded a research fellowship in shellac, known 
as the shellac researeh bureau, at the Brooklyn Poly- 
technic Institute. The work will be done under the 
direction of J. C. Olsen and W. F. Whitmore. 


On the ten-aere plot of the Dominion Experimental 
Farm in Ottawa the government will ereet the first 
unit of a national laboratory to be devoted to scien- 
tifie and industrial research work and a central power 
plant. An appropriation of $750,000 has been made 
for the first year’s work. 


Tae cornerstone of the new $150,000 testing lab- 


oratory of the American Gas Association, at Cleve- 


land, Ohio, was laid on March 15. R. W. Gallagher, 
chairman of the managing committee of the labora- 
tory, spoke on the steps taken to bring the laboratory 
to Cleveland and to make it a permanent institution. 
Since the temporary quarters were established in 
May, 1925, more than 7,300 appliances have been 
tested and approved for public use. The new build- 
ing will make available about 30,000 square feet of 
space. 


At a meeting of the council of the American Chem- 
ical Society at the recent St. Louis meeting applica- 


® tions for granting charters for new sections with 
| headquarters at Bozeman, Mont., Manhattan, Kans., 


and Pullman, Wash., were approved, all requirements 
having been met. Dr. Guy, of Atlanta, extended an 
invitation for the society to hold the spring meeting 
of 1930 in Atlanta, and the invitation was unani- 


® ously accepted. Reference was also made to an in- 


vitation from Omaha that the fall meeting of 1930 
be held in that city. The invitation was placed on 
file for consideration at the appropriate time, together 


f vith one previously received from Cincinnati. 


Accorpine to Industrial and Engineering Chem- 
istry some eight months ago, the British secretary of 
state for the colonies appointed a committee to in- 
vestigate the question of the creation of a Colonial 
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Agricultural Scientific and Research Service. This 
scheme aims at the establishment of a research depart- 
ment which will undertake work, the results of which 
will be available to the whole Colonial Empire, it 


-being proposed to investigate such special problems 


as would be regularly submitted by any of the col- 
onies. The committee has now reported aud esti- 
mates the cost of an agricultural wing at $283,000, 
and a specialist wing at $171,000; in addition, $68,- 
000 will be required for an advisory council and $98,- 
000 for one’ central research station. The total esti- 
mated cost is thus $620,000. The fact is stressed by 
the committee that adequate salaries must be paid to 
the scientists to be employed by this scheme in order 
to attract distinguished men of proved ability. It is 
proposed to pay the chief adviser, who must have 
marked administrative and organizing ability, a sal- 
ary of about $12,000 per annum. He would be pro- 
vided with an assistant at about $9,800 per annum. 
The committee state definitely that, though the scales 
suggested might at first sight appear to be high, they 
are “convinced of the absolute necessity of framing 
them on bold, simple lines.” 


UNIVERSITY AND EDUCATIONAL 
NOTES 


THE corner-stone of Du Pont hall at Hampton In- 
stitute was laid on April 26. The building is the gift 
of Senator T. Coleman du Pont, of Delaware, who 
gave $250,000 to the institute, with the provision that 
a hall of science should be erected with a part of the 
fund and other sums retained for the upkeep of the 
work. 


THE new medicai school building of Howard Uni- 
versity was formally opened on April 9 and 10, when 
there were clinics and demonstrations and all labora- 
tories were open for inspection. 


Dr. E. V. Cownry, of the Rockefeller Institute for 
Medical Research, has been appointed professor of 
cytology in the department of anatomy of Washington 
University, St. Louis. The reorganized department 
includes all the anatomical sciences. Professor Robert 
J. Terry is chairman of the department and in charge 
of gross anatomy; Professor Cowdry will direct the 
microscopical work. 


At Columbia University the following have been 
promoted to full professorships: Dr. Robert H. Bowen 
in zoology, Dr. Clifford D. Carpenter and Dr. Arthur 
W. Thomas in chemistry, Dr. Colin G. Fink in chem- 
ical engineering, Dr. Selig Hecht in biochemistry, Dr. 
Harry L. Parr and Dr. Edward D. Thursion, Jr., in 
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mechanical engineering and Dr, Albin H. Beyer in 
civil engineering. 

At Yale University, Dr. H. L. Seward and W. J. 
Wohlenberg have been promoted to be professors of 
mechanical engineering, and Dr. G. A. Baitsell to be 
professor of biology. 


At Vassar College, Associate Professor C. J. Beck- 
with has been promoted to professor of zoology and 
Ruth C. MacDuffie has been appointed instructor in 
zoology and anthropology. Assistant Professor H. M. 
Allyn has resigned to become academic dean of Mt. 
Holyoke College. 


Dr. Jacos C. GEIGER, executive secretary of the Chi- 
cago Health Department under the administration of 
Dr. Herman N. Bundesen, has accepted a position as 
professor of bacteriology at the George Hooper foun- 
dation of the University of California Medical School. 


Lars G. Rome tL, of the Swedish Forestry Experi- 
ment Station at Stockholm, assumed his duties on 
April 1 at Cornell University as first incumbent of the 
Charles Lathrop Pack research professorship for the 
study of forest soils. Professor Romell will be asso- 
ciated with Professor T. L. Lyon, head of the depart- 
ment of agronomy and soils, and Professor Ralph 
Hosmer, of the forestry department. Professor 
Romell’s appointment is for three years. 


Proressor J. J. R. Macupop, associate dean of the 
faculty of medicine at the University of Toronto, co- 
sharer of the Nobel prize in 1923 with Dr. F. G. 
Banting, the discoverer of insulin, will leave Canada 
in the autumn to become Regius professor of physiol- 
ogy at the University of Aberdeen, in succession to 
Professor J. A. MacWilliam, who recently resigned. 


DISCUSSION AND CORRESPONDENCE 


DEAFNESS IN PRE-COLUMBIAN PERU 


Tue determination of the causes of deafness in an 
ancient race of people, such as the pre-Columbian 
Peruvians, is well worth undertaking. The subject 
has already received some attention. Burton’ has 
given an extremely useful survey of the nature of 
aural exostoses in general, with a brief account of 
otosclerosis. 

The aural exostoses in the external auditory meatus 
in pre-Columbian crania from Peru are often definite 
osteomae with a typical ivory-like luster, and ex- 
tremely hard and dense. These never grow very large, 
and I do not know that a single osteoma ever closes 
the auditory canal, but the presence of three tumors 


1 Burton, Frank A., 1927, ‘‘Some Considerations on 
Prehistoric Aural, Nasal, Sinus Pathology and Sur- 
gery.’’ Santa Fe, N. M., pp. 1-38, Figures 1-17. 
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does close the canal completely, on one and op 
sides. In addition to this the walls of the audito, 
canal itself often become swollen and sclerotic 4; 
close the canal, thus producing deafness. 

The assignment of strain, brought on by the magi. . 
eation of tough food, as a cause of the exosto;y Mim 
growths, and possibly the eause also of otosclerosis jy 
general, requires an anthropological survey for q, 
firmation. Infections played a part in deafness, fy 
I have seen eases of pre-Columbian middle ear jy. 
fections. 

Aided by a grant of $300 from the Committee 
Scientific Research, American Medical Association, ; 
more exact investigation of the ancient conditions yj! 
be undertaken. Dr. L. C. Kinney, of San Diego, wij 
do the roentgenological work on the pre-Columbiy 
erania, and I have at my disposal scores of roentgey. 
ograms of unopened mummy-packs, 

Roy L. Moon 

Santa Monica, CALIFORNIA 


PRODUCTION OF POTATO TUBER 
NECROSIS 

In the course of investigations, chiefly histological 
and cytologica], carried on during 1926-27 at th Ge 
University of Wisconsin, but under the auspices of : 
the Vermont Experiment Station, experiments wer 
conducted by the writer to throw more light on th 
real relationship existing between leafroll and ne 
necrosis of the Irish potato. Through the use 0 
eages to exclude undesirable insects, potato plants 
were grown in the field both from healthy and from 
leafroll tubers and aphids of the species, Myzus Per- 
sicae, were colonized on leafroll vines under cage ani 
transferred at intervals to the foliage of healthy vins 
also under cage. Some four or five such transfer 
were made, each transfer involving the introduction 
of 25-50 aphids into each of five cages where they 
were allowed to migrate from the detached leafrol | 
leaves to the foliage of the enclosed healthy plants 
Two cages of healthy plants from the same lot of 
tubers were kept as checks. One cage contained leal- 
roll plants on which aphids were eoijonized for increas 
and distribution. 

When the harvested tubers from these cages were 
first examined on October 25, very interesting results 
were found. Necrosis, of the phloem necrosis typ¢, 
was found in abundanee, even at this early date, in al 
the treated cages. In one of the five cages practically 
100 per cent. of the tubers showed the characteristit 
discolorations. The necrosis was in early stages “ | 
development, that is, not extending far from the s‘e” 
end of the tubers and not showing as extreme necrotit 7 
discolorations as are found in tubers later on in the 
storage period. Microscopic study of stained section 
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of these tubers showed the necrosis to be the charac- 
teristic phloem-neerosis which is being investigated. 
The tubers from the two check cages where the vines 


insects showed no necrosis. 

This is the first instance, so far as the writer is 
aware, of the production of net-necrosis under control 
conditions, and the first proof of what has been here- 
tofore a hypothesis, though supported by consider- 

able evidence, namely, a causal relationship between 
leafroll and net-neerosis. 
The suggestion as to the above relationship is not 
new. Schultz and Folsom in Maine, showed in 1921 
that net-necrosis occurred in varying percentages in 
hills adjacent to and in the near vicinity of leafroll 
plants. They further characterized the necrosis as a 
phloem necrosis rather than a necrosis of the xylem of 
the vascular tissues and suggested that it might be 
due to the same virus as that causing leafroll. The 
experiment here reported furnishes strong evidence 
that the above suggested explanation is a correct one. 
The complete data connected with this investigation 
will be published in a forthcoming paper. 
Aurrep H. 
VERMONT AGRICULTURAL EXPERIMENT 
STATION 


“GENERAL ZOOLOGY” 

I reeL that I can not let Mr. H. L, Clark’s review 
of my text-book of general zoology (ScreNncr, VOL. 
67, No. 1726) pass without comment. Mr. Clark 
appears to have two main grievances which (with 
apologies) he airs at some length. They are (1) the 
choice of title and (2) the fact that I have omitted 
all mention of the Echinodermata! I omitted men- 
tion of many other groups of the animal kingdom, 
but I ean quite understand that these omissions are 
nothing like so criminal to him. Mr. Clark is known 
to us as a very capable investigator of the Echinoder- 
mata. I am not sure what experience he has had of 
teaching work in the universities or higher schools 
of to-day. He starts off, however, by classifying 
teachers of zoology into three groups: (1) those 
stressing structure, (2) those emphasizing function 
and (3) those magnifying habits and life histories. 

I venture to say that this classification is not only 
incomplete but unjust. There are many teachers of 
zoology to-day who realize the importance of a broad 
study of their subject and who endeavor to combine 
the studies of structure, function, life history and 
habits. 

Now in England in the past it has been customary 
(and I think the arrangement may not have been 
different in the United States) to introduce the sub- 
ject of zoology by a detailed course on the structure 


had been kept free from aphids and from all other. 
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of a limited number of well-known types—amoeba, 
hydra, crayfish, dogfish, pigeon and rabbit. Many 
students who took this course never heard anything 
about the way the structures functioned, and it was 
very difficult for them to find anything in the litera- 
ture about the physiology of these common types. 
This very one-sided study of zoology is now realized 
to be out of date. There is no need for me to discuss 
that here; it is universally recognized by the best 
teachers to-day. 

Well, I was asked to write a text-book which would 
introduce the usual types, so that their structure 
could be studied in detail in the practical classes 
together with a study of function. The book was 
not to exceed five hundred pages—quite large enough 
for the purse of most first-year students in this eoun- 
try. If I had deseribed the morphology of the types 
at length, I should have simply duplicated much that 
is found in many excellent text-books already in 
existence. I, therefore, expanded the functional side 
and introduced a very considerable amount of in- 
formation not found in any elementary text-book of 
zoology or physiology with which I am acquainted. 
Structure was not neglected, but illustrations were 
used to save description and to aid the students in 
their dissections. 

I do not apologize for the plan of the book. It 
is novel and that at least is something these days. 
To Mr. Clark’s rebuke that I have omitted all men- 
tion of turtles, echinoderms and the songs of birds I 
retort that they do not come into our introductory 
text-books in this country. I still wonder whether 
he was serious when he wrote about the songs of 
birds. 

My reply to his last sentence is that a student 
familiar with the contents of my book and with the 
laboratory training which accompanies it, will have a 
far better knowledge of animal life than one who has 
only studied the structure of representatives of a 
large number of animal groups and a far better 
training than one who has swallowed a superficial 
account of chatty nature study. 

As to my choice of title “The Elements of General 


‘ Zoology.” Zoology to me is the study of animal life, 


and physiology is as important a part of it as mor- 
phology or taxonomy. I do not belittle either of the 
latter. The necessity of morphological work is 
clearly indicated. | 
JoHN Dakin 


DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF LIVERPOOL 


THE PRONUNCIATION OF RESEARCH 


In the issue of March 23, Nicholas Kopeloff ex- 
presses the opinion that “overwhelming usage seems to 
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place the accent on the first syllable” of research. 
From such “datta” or “dayta” as I have collected on 
this question I am disposed to think that it is a drawn 
game at present. Last year, while I was sitting in at 
a conference of investigators from all parts of the 
United States held in the National Research Council, 
I kept tally of the rival pronunciations. Unfortu- 
nately I have mislaid my notes or laid them away 
carefully—which amounts to the same thing in my 
filing system—so I can not give the figures, but I re- 
member positively that at the end of the afternoon the 
score stood exactly equal. In two cases I had to record 
a one half vote in each column because one man alter- 
nated in pronunciation and one woman always adopted 
the form used by the preceding speaker. 

In ease of transplantation to an exotic habitat about 
nine months is required for complete acclimatization 
to the alien accent. One June when a western pro- 
fessor came into my office to say good-bye at the ex- 
piration of his year on the National Research Council 
I expressed my regret that I had not seen as much of 
him as I had hoped to when he came in the fall but 
that the time of his stay seemed so short. “Yes,” he 
responded, “The term of service on the Council is too 
short. No sooner does a man learn to say research’ 
instead of re’-search than he has to leave and another 
man takes his place to start at the same point.” 

Why not settle the question by dropping the first 
syllable? Does “research” have any advantages over 
“search,” except in being longer and harder to pro- 
nounce? 

Epwin E. SLosson 


SCIENCE SERVICE, 
WasuHineTon, D. C. 


In the issue of Science for March 23, 1928 (p. 
319), Dr. Nicholas Kopeloff points out how annoying 
is the mispronunciation of the word, “ ”* the 
common garden variety of usage places the accent on 
the first syllable, while the proper form is with the 
accent on the last syllable. Is this not as it should 
be? Are not about 90 per cent. of so-called original 
investigations “re’-search,” whereas 10 per cent. may 
properly be dignified as “re-search’”? 

Pavut NicHoias LEECH 

CHICAGO, ILLINOIS 


Repiyine to the article by Dr. E. C. L. Miller on 
page 319 of Scrence for March 23, I would say that 
he has confounded the transitive verb “to believe” with 
the intransitive verb. The former is defined in the 
Century Dictionary as “to credit upon the ground of 
authority, testimony, argument or any other ground 
than complete demonstration.” There is no reason 
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why users of the English language should confine 
themselves to only one meaning or only one use of g 
given word, but as this troubles him, I would sugges 
that for believe, he should substitute “think,” or “ 
am of the opinion,” or “accept as true,” or “to cred. 
ibly state.” 

Answering Dr. Nicholas Kopeloff’s article on “Ti 
Pronunciation of Research,” I would say that evey 
if the majority of people put the accent on the firs} 
syllable rather than on the second syllable of “re. 
search,” it does not make it right, and that educated 
men, and especially scientists, should strive to over. 
come the mistakes and “foibles” of other people. The 
argument for re’-search is that the search is again 
made! There is some exeuse for this pronunciation 
when this meaning is intended. 

Wma. T. Macruper 

OHIO STATE UNIVERSITY 


QUOTATIONS 


POPULAR SCIENCE 

Tue translation of scientific news—nowadays so 
enormous in its bulk—into suitable language, and 
its condensation to comparatively minute dimensions, 
are undertaken in a systematic manner in the United 
States of America by an organization known as 
Science Service, Inc., directed by Dr. E. E. Slosson, 
and functioning under the auspices of the National 
Academy of Sciences, the National Research Council 
and the American Association for the Advancement 
of Science. This organization publishes daily science 
news bulletins, and a weekly summary of current 
science entitled the Science News-Letter, in which cur- 
rent events, scientific discoveries, and résumés of prog- 
ress, together with broadly-drawn reports of the pro- 
ceedings of scientific conventions, are recorded in sim- 
ple terms. In addition, there is compiled a weekly 
digest, intended to present the cream of the week's 
scientific news, which is regularly used by more than 
twenty broadcasting stations in the United States. 

Fortunately, in Great Britain there is little fear 
that discoveries might be announced to the listening 
public in a manner savoring of sensationalism, or 
that accounts of scientific affairs might be so rendered 
as to appear ludicrous to the initiated, for the policy 
in this respect of the British Broadeasting Corpora- 
tion and of its predecessor company has been exem- 
plary. We are, however, familiar with the result of 
excursions by otherwise competent journalists into 
spheres with which they are not familiar; indeed, the 
distaste for publicity which is usually ascribed to un- 
due modesty might, if the truth were known, quite 
possibly often be traced simply to a fear of misrepre- 
sentation. The American press is now able, however, 
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to rely on telegraphic news “stories,” prepared by the 
managing editor of Science Service, Mr. Watson 
Davis, and the members of his specialist staff, so that 
their reports of the proceedings of conferences and 
S conventions shall be well-balanced and accurate, with- 
out losing their attractiveness as items of news. 

In Great Britain there is, of course, fairly adequate 
publication and survey of the results of research, such 

blication being intended for the use of the scientific 
population itself, and being normally directed by 
members of that fraternity, but we seem to lack a 
widespread sense of the importance of an appeal to 
the non-specialist members of the community as part 
of their ordinary daily culture, an appeal which must, 
to be worth while, be sponsored by the most notable 
members of the professions, and to be effective by the 
more journalistically-minded among them. There is, 


E after all, no valid reason why the dissemination of 


knowledge beyond the confines of schools and col- 
leges, provided it is earried out with scrupulous hon- 
esty, dignity and restraint, should not be acknowl- 
edged to be as valuable a social service as the collection 
and arrangement of the knowledge itself. True, this 
view has been given practical effect in certain in- 
fluential sections of the British lay press by acknowl- 
edged authorities in a number of the sciences, but 
apart from one or two publications of admitted stand- 
ing, there is little organized continuous effort in this 
direction. An attempt was made a couple of years 
ago to secure the interest of scientific societies and 
institutions in Great Britain ia the establishment of a 
science publicity service, but the response was so dis- 
appointing that the scheme was abandoned. 

Dr. E. E. Slosson, in a recent address before the 
American Association for Adult Education, made 
the somewhat surprising statement that archeology 
and astronomy—essentially remote and unpractical 
—head the list of the sciences in order of popular 
interest, and that the essentially practieal sciences 
are low in the list. He ascribes this, probably 
correctly, to the same cause as that operating in the 
selection of, say, “futuristic art” as a subject of study 
in a women’s club rather than “domestic economy.” He 
declares that seientifie workers have been too humble 
and too modest in claiming credit for what they have 
done and what they can do in the control of human 
affairs, but have allowed statesmen, writers and 
financiers to take all the praise for the advance in 
civilization and the amelioration of living conditions 
that were really due to scientific research. If we look 
at the matter from the point of view of the wealth of 
nations, as Dr. G. E. Hale, the honorary chairman of 
the National Research Council, has recently done in 
Harper’s Magazine, it is clear enough that the busi- 
hess of men of science is to help to guide mankind as 
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well as to serve it. That is to say, if a scientific orien- 
tation ean more universally be associated with moral 
and religious convictions in the equipment of the 
human mind, there will be less danger of the wicked 
and unscrupulous misuse of scientific power, less point 
in arguing the prohibition of poison gas, and an ex- 
tension of that wider fraternal patriotism which dis- 
tinguishes scientific international relations.—Nature. 


SCIENTIFIC BOOKS 


The Biology of Insects. By Grorce H. CARPENTER, 
D.Se. 473 pp., 16 pls., 88 text figs. London: 
Sidgwick & Jackson, Ltd., 1928, 16 s. 

WHEN Professor J. Arthur Thomson, in the series 
of biological handbooks which he is editing, came to 
the insects, he chose a very good man to prepare this 
volume. Dr. Carpenter had shown, in his “Insect 
Transformation” (1921), done while he was professor 
of zoology in the Royal College of Science in Dublin 
and at the same time secretary of the Royal Irish 
Academy, and by his “Insects: Their Structure and 
Life” (1924), published after he became keeper of 
the Manchester Museum, that he had a grasp of the 


subject and a power of presentation in a very 


thoughtful and most interesting way that made him 
the man to do the insect volume in the biology series 
as it should be done. 

It is very obvious that Mr. Savory, for example, 
who wrote “The Biology of the Spiders” in this same 
series, had a much simpler task than Dr. Carpenter’s; 
and in fact the author of the present volume must have 
been put to it to decide just what to use in a book of 
this restricted size. The overwhelming number of in- 
sects, their extraordinary diversity in form, habit and 


function, and the great mass of accumulated and pub- — 


lished knowledge would seem to necessitate the publi- 
cation of several volumes on their biology instead of 
one. Dr. Carpenter, in his preface, acknowledges 
himself chargeable with the offense of omitting many 
subjects which might be expected to appear in such 
a book. 

But to the person who examines the book with its 
wealth of interesting facts and its profusion of illus- 
trations, the omissions will scarcely be noticed. The 
main topies considered in the fourteen chapters are, 
Feeding and Breathing; Movement; Sensation and 
Reaction; Behavior, Instinctive and Intelligent; Re- 
production and Heredity; Growth and Transforma- 
tion; Family Life; Social Life; Adaptations to 
Haunts and Seasons; Classification; Evolution; In- 
sects and Other Organisms; Insects and Mankind. 
In all these topics Dr. Carpenter shows an extra- 
ordinary knowledge of the work done in many coun- 
tries by many competent workers. He has hit upon 
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the significant things and has explained them in such 
a way that they are readily understood. And he has 
brought into logical form and in proper juxtaposition 
the work of isolated individuals so as to place before 
the busy worker in biology a comprehensive and read- 
able whole. 

Important papers on important biological investi- 
gations have a way of accumulating so rapidly that 
the average worker is confused or badly informed, 
until such a book as this appears in which a thor- 
oughly competent man has digested them all into 
an understandable whole. 

Thus, the topics just mentioned have been given a 
just and philosophical treatment, sufficiently con- 
‘densed to be plain reading and yet sufficiently de- 
tailed to be convincing—a difficult task done in a 
masterly way. The fifty-page chapter on evolution, 
for example, will be a delight to many workers who 
have not followed the recent contributions of ento- 
mology to different aspects of this engrossing subject. 

The plates are done from admirable photographs, 
and, like the text figures, are admirably chosen. 

L. 0. Howarp 

DEPARTMENT OF AGRICULTURE, 

WASHINGTON, D. C. 


Colorado Plant Life. By Francis RaMatey. Pub- 
lished by the University of Colorado, Boulder, 
Colorado, 1927. 


Tus book of 299 octavo pages and illustrated with 
133 figures and three colored plates of Colorado wild 
flowers has been issued as Volume II of the Semi- 
centennial Publications of the University of Colorado. 
As the work is dedicated to the citizens of Colorado 
with presumably only a modicum of botanical knowl- 
edge, it is written in a simple style without sacrificing 
essential scientific accuracy. In this especially well- 
illustrated and printed book the author, who is pro- 
fessor of biology in the state university, describes in 
successive chapters plant sociology, life zones and 
altitude, the botany from a railway train or automo- 
bile, color in plants, plants of stream-sides and ditch- 
banks, mountain-parks, mountain-lakes, the life of a 
plant, the plains in springtime and autumn, mesas 
and foothills, plants of the true mountains, grasses 
and grass-like plants, forests and forest trees, the 
architecture of plants, flowers, fruits and seeds, and 
the flora of Colorado in which chapter the character- 
isties of the principal plant groups are emphasized. 
Keys are added, so that the trees of Colorado may be 
identified readily. A list of the early spring flowers 
of Boulder and vicinity, comprising 102 species, is 
given with a bibliography of publications dealing with 
Colorado vegetation. Appendix IV comprises a list 
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of books on botany suitable for high-school and pub. 
lic libraries in Colorado. The author has inelygy § 
in the chapter dealing with the flora of Colorad , 
short history of the study of Colorado botany, whic, 
began with the collection of plants by Edwin James, I 
who was historian and naturalist of Major Long; 
Expedition (1819-20). He has furnished a sample, 
which might be followed profitably by other states of 
the Union. 


JOHN W. HaArsHBERGER 
UNIVERSITY OF PENNSYLVANIA 


SPECIAL ARTICLES 


MULTIPLE POSITIVELY CHARGED RADIO. 
ACTIVE IONS 


In a recent paper’ the writer discusses the question 
of the existence of doubly charged positive ions iy 
gases for intervals of time usually involved in gas 
ion mobility measurements. It is there shown that 
previous experiments supposed to be conclusive on this) 
point are not so and that there is practically n 
evidence for the existence of such ions under the con- 
ditions above. There remains unexplained a very 
definite observation by Erikson? on the mobility of 
recoil atoms from active deposits of Ra, Th, and Act 
which if correct can not be passed over summarily. 
The results were not checked in recent experiments of 
Dee® in which however the data were too meager to 
constitute a real contradiction. Erikson observes posi- 
tive ions of mobility 1.56 for these recoil atoms, which 
are doubtless the normal singly charged positive ions 
in air. He also observes in high fields with shorter 
time intervals simultaneously with the slower ions, ions 
of mobility of 4.35 em/see per volt em. in each case. 
These apparently do not show the aging effects usually 
found for positive ions in other gases. This mobility 
is nearly three times the mobility of the normal ion. 
He ascribes it to a doubly charged? ion in air. This 
it can not possibly be, as doubling the charge can not 
more than double the mobility. Furthermore on the 
basis of ion theories it is doubtful if the mobility is 
directly proportional to the charge. It is probable 
that the mobility of a doubly charged ion would be 
between twice the mobility of a singly charged ion 
and the mobility of that ion. A mobility of 4.35 


em/see might mean a triply eharged positive ion. It 
is more likely that it would eorrespond to an ion with 


at least four positive charges. It is the purpose of 
this article to give reasons for believing that we may 


1 Loeb, L. B., Proc. Nat. Acad., Sct., 13, 703, 1927. 

2 Erikson, H. A., Phys. Rev., 24, 622, 1924, and 26, 
629, 1925. 

8 Dee, P. I., Proc. Roy. Soe., A 116, 664, 1927. 
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be dealing in this case with a multiply charged ion 
of charge at least three or greater. 

Multiply charged positive ions are generated in 
ertain cases of what one might term catastrophic 
ionization as directly observed by Auger* for photo- 
dlectric ionization of heavier atoms by high frequency 
X-rays using the C. T. R. Wilson cloud expansion 
method. In such an ionization the X-ray removes a 
Ligh speed photoelectron from the K ring of a heavy 
atom. The L electron falls into the K ring and gives 
rise to K X-radiation of the atom in question. The 
atom in which such an X-ray pulse starts has a high 

absorption coefficient for its own radiation and this 
! liberates from the atom an electron with the energy of 
the K radiation less the ionization energy of the 
emitted electron. An M electron then falls into the L 
ring and soon. Thus successively 1, 2, 3, 4 ete. elec- 
trons are ejected from the same atom. For heavier 
atoms therefore the primary photoelectron and three 
other secondary electrons were observed to be liber- 
ated. Now when a fast 6-ray is shot from the nucleus, 
Ellis’ and independently Meitner® have shown that 
similar effects probably occur in the nucleus, giving 
rise to the B-ray spectra. The softer of the X-rays 
must lead to the Auger effect. Again the a particle 
emission is accompanied by X-radiation of a soft sort 
and there seems no reason for believing that in the 
expulsion of an @ particle internal rearrangements 
may not take place that lead to multiple ionization of 
the parent atom. Owing to the large recoil energy of 
these particles (at least 2 x 10® volts) and the high 
atomic number the recoil process with only a few col- 
lisions with gas molecules would also sometimes result 
in multiple ionization. Thus it seems reasonable to 
assume that multiply positively charged products of 
radioactive change must oceur. Investigations which 
are not exhaustive and are very much complicated by 
impacts with gas molecules have shown that the recoil 
atoms are largely uncharged or singly positively 
charged.7»8,%19,12 Jt seems from the literature that 
no really careful investigations of the charge present 
have been made which are free from the effects of 
collisions with molecules and have sought for multiply 
charged recoil atoms. 

‘Auger, Jour. de Physique, 6, 205, 1925. 

5 Ellis, C. D., Proce. Roy. Soc., A 99, 261, A 101, 1, 
1922, A 105, 165, 1924. 

6 Meitner, L., Zeits. f. Phys., 9, 131, 1922, 11, 1, 1922, 
and 26, 169, 1924. 

* Makower and Russ, Phil. Mag., 20, 875, 1910. 

§ Wertenstein, L., Comptes. Rendus., 161, 696, 1915. 

® Wellisch, E. M., Phil. Mag., 28, 417, 1914. 

10 Henderson, G. H., Transact. Roy Soc. Canada, 10, 
151, 1917, 


1 Briggs, G. H., Phil. Mag., 41, 357, 1921. 
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Having now shown that such charges can occur in 
recoil atoms the question can be raised as to whether 
they can be detected as ions. The theory of Klein 
and Rosseland,’? and the researches of Franck**** 
and his pupils have led us to expect that an atom or 
molecule in an active state can in impact with a dif- 
ferent inactive molecule or atom transfer its energy 
to that atom, causing it to be excited or ionized. This 
can hold as well for ionized molecules and atoms as for 
excited ones. The difference between the two energies 
in such impacts may go to other excited states, to the 
energy of the escaping electron, or to kinetic energies 
of the separating atoms or ions. The greater such 
energy differences are, the more involved are the rela- 
tions and the less chance is there for a transfer of 
charge. In fact Franck assumes a parallel between 
probability of the ionization by a radiation and its 
energy content relative to the ionization energy of the 
ionized electron and the type of processes where trans- 
fer of energy occurs on impact as above. This has 
been well borne out by the experiments of Harnwell*® 
on the transfer of charges from ionized atoms or mole- 
eules of higher ionization potentials to those of lower 
ones. 


Therefore we may regard an ionized atom as a | 


metastable state of the atom whose life is the longer 
the heavier the charge, but whose life is also condi- 
tioned by the ionization energies of the surrounding 
atoms or molecules. Thus as the ionization potential 
of a radioactive atom is very low for a single ioniza- 
tion, such ions will be stable in air and some other 
gases and will appear. The doubly charged ions will, 
however, be unstable in air, as may be the case for 
the triply charged ones. Those atoms with four 
charges with their high energies may, however, be 


relatively stable and should in short time intervals be 


detectable. 

It is thus even to be expected that the chance in a 
gas like 0, of some doubly charged ion losing its 
energy to an O, molecule to give a singly charged ion 
and O*, with energy is comparatively slight. In the 
ease of gas ion measurements at atmospheric pressure 
the impacts are so numerous, however, that the chance 
of detecting a doubly charged molecule in a few hun- 
dredths of a second is practically 0. With the energy, 
however, of a quadruply charged positive radioactive 
recoil atom the chance of loss of charge may become 
so. small that in measurements such as Erikson’s it 


12 Klein and Rosseland, Zeits. f. Phys., 4, 46, 1921. 

13 Franck and Cario, Zeits. f. Phys., 11, 3, 1922. 

14Franck and Jordan, ‘‘Anregung von Quanten 
Spriingen durch Stdsse,’’ Julius Springer, Berlia, 1926, 
p. 216 ff. 

i5 Harnwell, G. P., Phys. Rev., 29, 830, 1927. 
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could still be detected, though not under ordinary ¢con- 
ditions. It is therefore not unreasonable to ascribe 
the results of Erikson to some such process. 

The question is one of considerable interest and im- 
portance for the gas ion problem. It seems it should 
also be of some interest from the radioactive point of 
view. It could easily be verified by a positive ray 
investigation of recoil atoms of the active deposits and 
it is hoped some laboratory equipped to do this work 
will find it worth while to undertake the measure- 
ment. 

LEONARD B. LOEB 

PHYSICAL LABORATORY, 

UNIVERSITY OF CALIFORNIA 


CROSSING-OVER BETWEEN THE W AND 
Z CHROMOSOMES OF THE KILLI- 
FISH PLATYPOECILUS 

THRovGH the aid of a Heckscher Research Grant 
from the university, the writers have been conducting 
over the past three years a series of investigations on 
inheritance in certain of the Cyprinodont fishes. One 
of these studies has involved two sex-linked genes in 
the killifish Platypoecilus maculatus: a dominant gene 
for red body-color (R) and one for black spots (Sp). 
Bellamy? (22) showed that both of these characters 
are sex-linked and he concluded that they are mem- 
bers of the same allelomorphic series. He also 
showed that the mode of sex-determination in Platy- 
poecilus is of the WZ type. Gordon? (27) confirmed 


the findings of Bellamy regarding the sex-linkage of - 


red and spots, but believed them not to be allelo- 
morphs since a normal red, spotted female will trans- 
mit both characters to her sons. 

In the present work, crosses have been made be- 
tween red, spotted fish and non-red, non-spotted (the 
Gold race of the fanciers). Two breaks have oe- 
curred in the linkage of these genes by crossing over 
between the W and Z chromosomes of the females. 
In at least one other case there is evidence that a 
crossover has taken place in such a way as to transfer 
both genes, R and Sp, from the Z to the W chromo- 
some. The exceptional female resulting from this 
process was apparently of the constitution Z, .5 Wr gp, 
where a normal red, spotted female is Zz gp Wy sp- 
Two different breeding tests of this exceptional female 
strongly support the belief that her genctype was 
Z,. sp Wrsp- These tests show further that this type 
is best explained as the result of crossing over be- 
tween the W and Z chromosomes in a female which 
was heterozygous for red and spots, and that such an 
individual ean not be accounted for by non-disjunc- 


1 Bellamy, A. W., Anat. Rec., 24: 419-420, 1922. 
2 Gordon, M., Genetics 12: 253-283, 1927. 
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tion or sex reversal. There is, of course, the very 
remote possibility that this fish arose by a ecoing. 
dental mutation of two recessive genes to dominant, 


_ However, the fact that other crossovers have occurrej 


between the W and Z chromosomes in the course of 
these studies renders the mutation explanation eyey 
more unlikely. 

The exceptional red, spotted female was cross 
to a male heterozygous for both red and spot 
(Zp sp Zr Two types of daughters were obtained 
from this cross: Zr Sp Wrsp and Z. sp Wa Sp The 
first of these presents the unusual condition of homo. 
zygosity of sex-linked factors in the heterogametie 
sex. Aida* (21) had the same condition in the re 
males of Aplocheilus latipes (Xz YR). The further 
breeding of these homozygous females gives unusual 
results which might well prove confusing to one who 
was attempting for the first time to investigate the 
mode of sex determination in this fish. Crosses of 
such females with Gold (r, sp) males will give only 
males in the double recessive class in F,. In this’ 
respect the cross is similar to that of a red-eyed 
female Drosophila with a white-eyed male, and it 
would suggest the XY type of sex determination. 
However, in the reciprocal cross of Gold female with 
red, spotted male (Z, 55 Wr sp X Zr sp Zr sp), the W-2 
type of sex determination is exhibited. 

Another cross of the exceptional female with a Gold 
(non-red, non-spotted) male gave red, spotted daugh- 
ters like the mother and non-red, non-spotted sons, 
like the father. Evidently this constitutes a case of 
“one-sided feminine inheritance” similar to the “one- 
sided masculine inheritance” observed by Schmidt* 
(20) in his studies of the maculatus spot in the fish 
Lebistes reticulatus. It is expected that further 
crosses of these red, spotted daughters with Gold 
males will give in turn, red, spotted female offspring, 
barring occasional crossovers. 

Crossing over has been reported previously between 
the two Z chromosomes of the male fowl, and between 
the X and Y chromosomes of Aplocheilus (Aida ’21) 
and the X and Y of the Lebistes (Winge® ’23). The 
present work seems to involve the first ease of cross 
ing over between the sex chromosomes of an hetero- 
gametic female. A detailed report of these investigs- 
tions will be published later. 
C. FRASER 
Myron Gorpon 
CoRNELL UNIVERSITY 


8 Aida, T., Genetics 6: 554-573, 1921. 

4Schmidt, J., Comptes rendus des travaux du Lab. 
Carlsberg 14, No. 8: 1-12, 1920. 

5 Winge, O., Comptes rendus des travauc du Lab. 
Carlsberg 14, No. 20: 1-19, 1923. 
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BAUSCH LOMB 


OPTICAL COMPANY | 2 


New 
Spectrophotometric Outfit 


table actuated by a drum on which the 
wavelength scale is engraved. Rotation 
brings the desired portions of the spec- ; 


HIS new spectrophotometric outfit 
consists of three major units, 
each of which is designed to give the 


highest degree of efficiency 
and accuracy. 


The photometer, which is of 
the polarization type, provides 
an excellent white light pho- 
tometer for use in photog- 
raphy and densitometry. It 
is aptly designed for compari- 
son of lights and measure- 
ment of transmission and 


632 St. Paul St. 


absorption curves of liquids and solids. 


The spectrometer is of the constant de- 
viation type. The prism is mounted 
within a dustproof housing on a rotating 


trum upon the central part 


of the field. 


The photometric stand per- 
mits an excellent fixed source 
of illumination which serves 
both fields of the photometer 
making them independent of 
variations and intensity. 


Products bearing 
this mark need no 
certificates of guar- 
antee. They are 
backed by the 
Bausch & Lomb rep- 
utation for FAIR 
DEALING AND 

SERVICE. ia 


An investigation of this out- 
fit will amply repay you. 

Price of outfit as described above, 
less specimen tubes, 


$848.00 


Bausch Lomb Optical 
Rochester, N. Y. 
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THE “NEW” SOUTHERN STAR 

Nova Picroris, the star that flashed out from previous 
obscurity in May, 1925, and has since proved more and 
more puzzling to astronomers, may be an example of an 
event which occurs, on the average, once in ten billion 
years—the actual encounter of two stars. So thinks Dr. 
Harlow Shapley, director of the Harvard College Ob- 
servatory. 

New stars, with which this outburst was first classed, 
are rather common. Every year half a dozen or more 
are observed, though one reaching the first magnitude 
does not occur nearly so often, perhaps there are not 
more than five or six in a century. But even this fre 
quency has been thought to effectually dispose of one 
theory of their origin, namely, that when two faint stars 
happen in the course of their wanderings to collide, the 
explosion results in a temporary object far brighter than 
either. So thinly are the stars scattered through space 
that it has been figured that such a collision of stars 
could not happen oftener than about once in ten billion 
years on the average. Therefore this theory can not ac- 
count for the ordinary nova, or new star. 

In the case of nova Pictoris, which is so called from 
its position in the constellation of Pictor, the painter, a 
group not visible from northern latitudes, a number of 
things have occurred to show that it is no ordinary nova. 
The first noticed peculiarity was that it was changing 
much more slowly than the ordinary new star. They 
usually rise from very faint to very bright within a few 
hours. Nova Pictoris was discovered on May 25, 1925, 
and was then of the second magnitude. A photographic 
plate was then found, taken 42 days before its discovery, 
that showed it to be of the third magnitude on April 13. 
For years before it had been of the thirteenth magnitude. 
Though it could not be determined just when the in- 
crease in brightness began, it was, for a nova, very slow. 
After discovery it continued to brighten and, by June 7, 
was of the first magnitude. Then it should have quickly 
diminished in brightness, but by the beginning of Sep- 
tember it was still of the third magnitude. Even now, 
three years after discovery, it is of the seventh magni- 
tude, and appears as if it might never return to the 
original brightness. 

Another unusual feature of nova Pictoris was the ap- 
pearance, a few months ago, of a companion body beside 
it, which was discovered by South African astronomers. 
In the opinion of Dr. Spencer Jones, a British govern- 
ment astronomer at the Cape of Good Hope, this indi- 
eated that there had been an actual encounter of two 
stars. The latest peculiar feature has been the discovery 
around it of a series of rings. The outer one, discovered 
by Dr. J. 8S. Paraskevopoulos, Harvard astronomer in 
South Africa, was about a tenth of the diameter of the 
full moon, while inside it are now seen two smaller rings. 
The inner rings were discovered by Dr. Harry E. Wood, 
of the Union Observatory at Johannesburg. As the star 
became bright after discovery, diminished, and then 
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increased, then diminishing and increasing to maximyy 
a third time, these rings may consist of material throw, 
out at each outburst, and just now getting sufficiently 
clear of the star to be visible from the earth. 

The star has been found to be at a distance of 54) 
light years, a light year being the distance (some six 
trillion miles) that a beam of light will travel in a year, 
Hence the nova is being viewed by light that has 
been on its way for more than five centuries. The ex. 
plosion, or collision, occurred about the year 1390, but 
earthly astronomers are just learning about it. This dis. 
tance, not extraordinarily great for a star, shows that 
the rings are not due to light traveling outward from 
the star and illuminating successive rings of previously 
dark stuff around it, for in that case the rings would 
have appeared much more shortly after discovery. A 
ring that was observed around a nova seen in 1901 was 
ascribed to such a cause. 

According to Dr. Shapley, the outer ring is now about 
six billion miles in diameter, and the stuff is traveling 
outward from the star at a speed of about 60 miles a 
second. All these peculiarities of nova Pictoris indi- 
cate, in his opinion, that the nova is most unusual, and 
that it might be the once-in-ten-billion-years encounter of 
two stars that we are witnessing. 


IRRADIATED ERGOSTEROL 

IRRADIATED ergosterol, the potent new rickets remedy, 
one ounce of which will do the work of six tons of cod- 
liver oil, is one of the most powerful specific substances 
which has thus far been isolated. 

Dr. Alfred Hess, of Bellevue Hospital, New York City, 
told the American Pediatrie Society meeting in Washing- 
ton on May 1, that one twenty-five thousandth of a 
milligram of this parent substance of vitamin D, an 
amount almost inconceivably small, is sufficient to pro- 
tect a rat from rickets when added to his daily ration. 

The curative effects of irradiated ergosterol were dis- 
covered about a year ago by the combined efforts of Dr. 
Hess and Professor A. Windaus, of the University of 
Géttingen in Germany. English investigators working in- 
dependently also achieved the same results at about the 
same time. 

Dr. Hess has been using the new remedy in his clinical 
work and reported to-day that babies that receive from 
two to four milligrams a day are almost regularly cured 
of rickets. 

‘‘The question arises,’? declared Dr. Hess, ‘‘as to 
whether this substance may not to a large extent replace 
cod-liver oil in view of the fact that it can be given in 
any desired potency and that it has the advantage of 
being tasteless and odorless. Subsequent clinical tests 
carried out during the past year have served only to em- 
phasize the practical usefulness of this new remedy. It is 
an absolute specific for rickets as well as for tetany, 
disorders which are so often associated, and it brings 
about healing of the bones more quickly than any sub- 
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STAIN TECHNOLOGY 


A quarterly devoted to biological stains and 
to microscopic technic closely related 
to staining. 

Subscription price: $1.50 a year 
Published by the Commission on Standard- 
ization of Biological Stains. 

(First number appeared in January, 
1926. All back numbers are still 

available. ) 


BIOLOGICAL STAINS 


A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 


By H. J. CONN 


with the collaboration of the members of the 
Executive Committee of the Commission on 
Standardization of Biological Stains 
I51 pages, cloth bound. 
Published by the Commission. 


Price $2.50 postpaid (10 per cent. discount if 
cash accompanies order). 


Both the book and journal should be ordered 
direct of the Chairman of the Commission: 
H. J. CONN 


Lock box 299 Geneva, N. Y. 


The Biological Laboratory 

Cold Spring Harbor, Long Island, N. Y. 

Now open the entire year for 
Research 


in any branch of Biology 


Fundulus and other marine material abundant for 
embryological and physiological investigation. 

Special Equipment for mammalian work. 

Fee for private laboratory $75, table $50. 

Instruction 

Six weeks, June 27th to August 8th. Courses in 
Field Zoology, Physiology, Surgical Methods in Ex- 
perimental Biology, Endocrinology, Field Botany 
and Plant Ecology. Tuition, $75. 

A marine littoral location, in rolling, forested 
country, with close proximity to brackish and fresh 
water collecting grounds, yet only an hour from the 
center of New York City, with access to its splendid 
museums, institutions and libraries. 
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JAGABI RHEOSTATS 


are wound on enameled tubes as illustrated above. 
By means of sliding-contacts the resistance can be 
varied from zero to full capacity, in exceedingly 
small steps. 
In resistance ratings, JAGABI Rheostats 
vary from 0.34 ohm up to 30,000 ohms, and 
in corresponding current values from 25 am- 
peres down to .1 ampere. 
Especially suited for use in Educational, Research and 
Industrial Laboratories. Write for Catalogue 1140-S. 


JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA 


JOHNS HOPKINS UNIVERSITY 
SCHOOL OF MEDICINE 


The School of Medicine is an Integral Part of the 
University and is in the Closest Affiliation with 
the Johns Hopkins Hospital. 


ADMISSION 
Candidates for admission must be graduates of ap- 
puame colleges or scientific schools with two years’ 
nstruction, including laboratory work, in chemistry, 
and one year each in physics and biology, together 
with evidence of a reading knowledge of French and 


German. 
Each class is limited to a maximum of 75 students, 


men and women being admitted on the same terms. 
Applications may be sent any time during the aca- 
demic year but not later than June 15th. 

If vacancies occur, students from other institu- 
tions desiring advanced standing may be admitted 
to the second or third year provided they fulfill the 
requirements and present exceptional qualifications. 


INSTRUCTION 
The academic year begins the Tuesday nearest Oc- 
tober 1, and closes the second Tuesday in June. The 
course of instruction occupies four years and es- 
ecial emphasis is laid upon practical work in the 
aboratories, in the wards of the Hospital and in the 


dispensary. 
TUITION 

The charge for tuition is $400 per annum, payable 
in two installments. There are no extra fees ex- 
cept for certain expensive supplies, and laboratory 
breakage. 

Inquiries should be addressed to the 
Executive Secretary of the School of Medicine, Johns 

Hopkins University, Washington and 
Monument Sts., Baltimore, Md. 

Graduates in Medicine who satisfy the require- 
ments of the heads of the departments in which they 
desire to work are accepted as students for a period 
not less than three quarters. Tuition charge is $50 
a quarter. 


Marine Biological Laboratory 
Woods Hole, Mass. 


Facilities for research in Zoology, 


INVESTIGATION Embryology, Physiology, and Bot- 
ri any. Fifty-two private laboratories 
Entire Year 


$100 each and ninety-four private 

laboratories $200 each for not over 
three months. Fifty-six tables are available for beginners 
in research who desire to work under the direction of mem- 
bers of the staff. The fee for such a table is $50.00. 

Courses of laboratory instruction 


INSTRUCTION with lectures are offered In- 

ugus mbryology, ysiology, an or- 

June 27 to A t phology and Taxonomy of the 
7, 1928 algae. Each course requires the 

full time of the student. Fee, $75.00. 

The annual announcement wil! 

be sent on application to The 

Director, Marine Biological Labora- 

tory, Woods Hole, Mass. : 


SUPPLY 
DEPARTMENT Biological Supplies 


For the classroom, museum or col- 


Open the Entire 

Year Look for the sign of the Limulus. 
As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of years. 

Send for Catalogue 

No. I. Zoological and Embryoleg- 
ical material. Life Histories and 
Habitat Groups. 
No. II. Botanical material. 
No. Ill. Microscopic Slides. 


Address all correspondence regard- 
ing material and catalogues te: 


Supply Department 
GEO. M. GRAY, 
Curator, Woods Hole, Mass. 
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stance which has heretofore been used. The appetite and 
general condition of the child also show a marked im- 
provement. 
‘*A word of warning should be uttered in this con- 
nection. Irradiated ergosterol is so powerful that there 
is a temptation to use it in exceedingly large doses. It 
is being frequently prescribed in doses which are 109, or 
even 500, times greater than cod-liver oil. Such amounts 
are quite unnecessary and may even be harmful. A 
remedy which is so potent for good may, when given in 
excess, bring about changes which are as yet unknown 
and unsuspected.’’ 


A VITAMIN VIRUS 


THE formation of the antineuritic vitamin B some- 
where in the digestive system of laboratory rats that 
have previously been deprived of this necessary factor 
is an unexpected development in vitamin research recently 
reported in London. 

Dr. L. 8. Frideticia and a group of workers at the 
university department of hygiene at Copenhagen found 
in the course of working with rats deprived of vitamin B 
that one rat did not die as usually happens with animals 
on this deficient diet. While making observations on this 
unique specimen it was discovered that other rats weak- 
ened by lack of vitamin B recovered if they fed on se- 
eretions from the immune rat that had gotten well 
spontaneously. 

After large numbers of experiments, Dr. Fridericia 
came to the conclusion that the apparently spontaneous 
cure is infectious, just as diseases are infectious. He be- 
lieves that the rats are cured by being infected with a 
virus which forms vitamin B in the rat’s alimentary 
canal. In this way, the rat is really obtaining a supply 
of vitamin B, although it is completely absent from its 
diet. From the evidence that large numbers of undi- 
gested starch grains are found in the secretions of the 
eured animals it is thought that the action of the virus 
is also linked up in some way with the digestion of 
starches. 

Independent work by Miss Margaret Roscoe, at the 
Lister Institute, London, and by Dr. R. Adam Dutcher, 
at State College, Pennsylvania, has confirmed some of 
the remarkable results of the Danish investigators. 
While the significance and application of these various 
experiments is not yet clear, they are so contradictory 
to all that has yet been learned about vitamins that 
it is felt that they will have an important bearing on 
future developments in vitamin research. 


ITEMS 


Tue Food Investigation Board, a government bureau 
under the direction of the British Department of Scien- 
tific and Industrial Research, reports that the refuse 
from fish may amount to as much as 30 per cent. of the 
total quantity of material brought on board. At present 
it is thrown back into the sea and wasted, but it is hoped 
that future arrangements will be made for utilizing it 
on land as a feed for animals. One of the objections to 
the present method of dumping the refuse in the sea is 


that this drives the fish away from the area, rendering 
it useless from the fisherman’s point of view. Work », 
fish meal and fish oils is at present in progress under the 
Food Investigation Board at the Imperial College ¢ 
Science and Technology, London, and at Liverpoo] 
University. 


AIRPLANE photographs taken by two officers of th, 
Royal Air Force flying over Oxfordshire have disclose 
a number of evidences of buried archeological remain, 
whose existence has never been suspected, though th 
fields where they are situated have been in cultivatig, 
for many years. The bird’s-eye view effect of a photo. 
graph taken from the air enabling the observer to per. 
ceive as a whole what can be seen from the grouni; 
only as obscured details, is credited for the discovery. 
Two great circles, one within the other, lying under , 
field planted partly in barley and partly in beans, were 
among the finds. The bean-field portions of the circle 
were discovered first, for the rest was concealed by the 
growing grain. Near the circles was a rectangular en. 
closure which had no relation to existing field divisions, 
A semicircular enclosure, possibly prehistoric, and a 


track some forty feet wide of Roman-British origin, were , 


also shown up on the plates. 


Ir the open season for taking fur-bearing animal 
were limited to the comparatively brief period when fur 
is at its best, more money would actually be realized and 
the killing of many valuable animals would be appreci- 


ably decreased. This concrete argument for the preser- | 


vation of wild life was advanced at the meeting of the 
American Society of Mammalogists by Dr. Ernest P. 
Walker, of the U. 8S. Biological Survey. It would be 
possible to adjust the hunting and trapping seasons s0 
that a greater profit could be derived from a smal! nun- 
ber of animals taken at the proper time than would be 
made by killing a larger number of animals when their 
pelts are not at their best. Thus it is possible for 950 
mink taken in Southeastern Alaska in a two-months open 
season to be worth $8,693.75, whereas 1,000 taken in 
the same region over a three-months’ season would be 
worth only $7,868.75, or $825 less. 


THE danger of introducing hoof-and-mouth disease in- 
fection by means of bone marrow imported in the bones 
of chilled meat and bacon, was discussed by Sir Georg? 
Courthope, at a recent meeting of the Couneil of Agricul: 
ture for England. It has been found that the virus of 
hoof-and-mouth disease remains active for exceedingly 
long periods even when the meat has been chilled, frozen 
or salted. Since chilled meat has been coming into 
England evidence is continually being piled up which 
shows that the bone marrow is frequently infected with 
the disease. Since the chilled meat trade of England 
amounts to some $250,000,000 annually, an embargo is 
not practicable. Sir George urged that the bones should 
be removed from all chilled meat in the country of origi, 
thereby confining this source of infection to areas already 


infected. One large packing firm in Argentina, he said, 


is already following this practice. 
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